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BRITAIN’S LARGEST SELLING MICRO MAGAZINE 


ORIC-1 BREAKS THE PRICE BARRIER 

Co’tHir and sound for under £100 







Cromemco System One 

MicroCentre introduce Cromemco’s new System One computer, 
available with an integral 5 megabyte Winchester hard disk, at a 
new low price. 

The System One supports the full range of Cromemco interface cards, 
including high resolution colour graphics, and software packages. 
The choice of operating systems includes CDOS, CP/M and 
CROMIX—Cromemco’s answer to Unix. 


i 

Call MicroCentre for | Cromemco 


MicroCentre Ltd 

(Complete Micro Systems) 


Britain’s independent 
Cromemco importer 


30 Dundas Street 
Edinburgh EH3 6JN 
el: 031-556 7354 







Everything you ever wanted in micros 
but didn't know who to ask 


Wi 


SYSTEMS 



The 80/20 Solution 

Eighty per cent of our customer 
needs are satisfied by matching 
requirements to packaged 
programs and machines. 

Business Systems Group 

offers a comprehensive range of 
packages for both the 
Sophisticated User and New User. 

Office Systems Group covers 
wordprocessing and record 
management needs, with single 
and multi-workstation systems. 



Personal Systems Group 

helps managers and professionals 
with Micro Aided Management 
tools including: financial planning, 
modelling, linear programming, 
PERT and personal productivity 
aids. 

Special Systems Group 

supplies packages to suit 
particular professions and 
industries including agencies, 1 
printers, manufacturers, 
distibutors, dentists etc. 

The Systems Groups Install 
complete solutions, arrange 
training and hand hold you 
through to comfortable operation 
of your system. 


Request for: 

□ Quotation 
I | Response to tender 
I | Course booking 
I | Training information 
I | General information 


The 20/80 Solution 

Twenty per cent of our customers 
needs are satisfied by tailored 
design, programming, 
engineering and project 
^ management. 

Digitus has a five-year record of 
fulfilling small and large 
microcomputing projects, e.g. 

Technical Projects to take data 
from (1) solar heating panels (2) 
weighing machines and (3) oil 
tankers. 

Administrative Projects to 

organise (1) 2000 bottles of urine 
per week (2)£1 million of barley 
receipts and (3) 6000 graduate 
applicants for 27 sites. 




Multi-Machine Projects for 

(1) the complete computerisation 
of a City commodity broker and 

(2) a flight information system in 
an International Airport to drive 
300 information receivers, staff 
monitors, passenger displays and 
flapperboards. 

The Project Groups take turnkey 
responsibility and use as many 
standard software and hardware 
components as requirement and 
technical constraints allow. 
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PROJECTS 




Company _ 

Address _ 

Name _ 

Requirement 


TRAINING 



The 100% Solution 

Everyone needs some education 
and training in micros. Digitus 
modular training programme 
provides for executives, 
managers, technicians, computer 
and office personnel. 


1 

Introductory Courses 

Introduction to 



Microcomputers 

April 18 

2 

Business Systems 

19 

3 

Information Management 

20 

4 

Management Aids 

21 

5 

Skills Training 

Fundamentals of 



BASIC 

May 10/11 

6 

Improve your BASIC 

12/13 

7 

Wordprocessing with 



WordStar 

April 26 

8 

DataStar/SuperSort 



MailMerge 

June 29 


Computer Professionals 

9 

Courses 

Hardware for Software 



People 

June 13 

10 

Operating Systems 



and Languages 

14 

11 

Communications & 



Networks 

15 

12 

Applications Design 



& Products 

16 

13 

System & Program 



Generators 

17 


Computing Management 

14 

Seminars 

Micro Technology 



& Strategy 

May 17 

15 

Local Area Networks 

May 18 

16 

Micro DataBase 



Managers 

May 19 


All courses Include practical work 
and advice on microcomputers. 
Course fees: 1-8 £95 per day; 9-16 
£125 per day + VAT, Including 
luncheon and detailed course 
notes. You save £10 per day by 
booking more than one day's 
training at one time. 


DIGITUS LTD 
LADING HOUSE 
10-14 BEDFORD ST 
COVENT GARDEN 
LONDON WC2E 9HE 
Telephone (01) 379 6968 
Telex 27950 Ref. 3005 
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BENOfTESTS & REVIEWS 


SHELTON SIGNET 116 

A multi-user system with a difference, 
tested by Terry Lang. 

REAL INTERFACING 123 

Maggie Burton reports on one solution to 
connecting the BBC micro to the outside 
world. 

RESCUE 138 

Kathy Lang continues her Database 
series. 

SCREENPLAY 152 

Dick Olney looks at Dragon 32 games 

LSI M4 166 


Jane Bird takes the lid off a new British 
16-bit micro. 



ORIC-1 160 

The latest home micro, tested by Steve 
Mann. 


PETSPEED 185 SPREADSHEETS 192 

A Basic compiler for the PET. Mike Liardet tests Multiplan. 


FEATURES 


WATCH OUT FOR YOUR 
PROTOCOLS 112 

Terry Lang concludes his series on 
networks. 

CP/M-83 124 

A report on the first ever operating system 
show. _ 

DORK’S THE WORD 126 

The ultimate program generator. 

A WORD IN EDGEWAYS L74 

How to get your BBC micro to talk! 

Founder Angelo Zgorelec Editor Peter Rodwell Consultant Editors David Tebbutt, Dick Pountain Deputy Editor Jane Bird Assistant Editor Maggie Burton Home Com¬ 
puting Editor Steve Mann Editorial Secretary Tracy Dear Art Editor Phoebe Creswell-Evans Design Assistants Richard Gadsby, Safu-Maria Gilbert Typesetters Jane 
Hamnell, Anne Ashby Publishing Manager Fiona Collier Group Advertisement Manager John Cade Advertisement Manager Patrick Dolan Assistant Advertisement 
Managers Peter Goldstein, Herbert Wright Sales Executives Jan Martin, Gill Harrison, Gayle Thomson, Michael Clarke, Caroline Shepherd Micromart Gaye Collins 
Advertisement Assistant Pnscilla Senior Group Production Manager Robert Buggs. Advertisement Production Tony Keefe Production Assistant Eva Wroblewska 
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FILING THE FILLINGS 146 

How dentists can use micros. 


READ ALL ABOUT IT 156 

Jane Bird casts an eagle eye over the state 
of micro documentation. 


SPEEDING UP THE 

NASCOM 158 

How to improve the ‘old faithful’s’ Basic. 

A LOOK AT C 128 

The latest language to hit the micro world. 

ALL IN THE FAMILY 182 

Are you really Royal without realising it? 



REGULARS 


NEWSPRINT 102 

Guy Kewney’s latest micro roundup. 


COMMUNICATIONS 178 

Where you get to have your say. 



BANKS’ STATEMENT 136 

Martin banks delivers his latest micro 
homily. 


COMPUTER ANSWERS 149 

Sheridan and friends answer your 
problems. 

PCW SUB SET 134 

More assembler sub routines from Alan 
Tootill & Co. 


PORTABLE COMPUTER 
WORLD 186 

Dick Pountain presents another page of 
pocket power._ 


TJ’S WORKSHOPS 

The byte-basher’s paradise! 


MICRO CHESS 

Tony Harrington ponders the latest 
moves. 

196 

BEGINNERS START HERE 

Our quick intro for micro newcomers 

199 

DIRECT ACCESS 

In Store, ACC News, ComputerTown 
Centres, Networks and Diary Data. 

200 

PROGRAMS 

Start typing in these latest listings. 

214 

LEISURE LINES 

232 

The indefatigable JJ Clessa poses another 
brain-burster. 

BLUDNERS 

Oops! Did we really do that?! 

232 

BACK ISSUES 

Just see what you’ve missed! 

234 

CHIP CHAT 

336 


Scandal, gossip, lies, rumours and other 
interesting things. 


Subscriptions Enquiries Stuart Cruickshank Subscription rates UK: £1 1 .50, Overseas £25.00 Subscription and mail order address 53 Frith Street, London W1A 2HG, 
tel 01-439 4242. ® Computing Publications Ltd. 1983. Editorial and advertising address 62 Oxford Street, London W1A 2HG, tel: 01-636 6890. No material may be rep¬ 
roduced in whole or in part without written consent from the copyright holders. Printed by Chase Web Offset, St Austell, Cornwall. Distrubuted by Seymour Press, 334 Brixton 
Road, London SW9. Tel: 01-733 4444. 
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OLIVETTI M20 16-BIT MICRO 


• Engineering 

• Business 

• Education 

• Science 



only 

2395.00 


or LEASE from 17.68 per week 


RANK XEROX 820-11 

^— ' -\ Wordprocessing 

Forecasting 
Budgeting 
Planning 

only 

or LEASE from £17.68 per week 

For the businessman looking for a superb 
business-oriented microcomputer system. 


CP/M 80 SOFTWARE FOR 
POPULAR MICROS 

Word Star Spell Star 
MailmergedBase II 
Pro-Pascal Microsoft Basic 

A full range of business software available from 
the highly reliable PEACHTREE originals to run 
under CP/M. 

STjl a Ji e » d r 9 IU S ,rrI, em Purchase LedgerSystem 
IflrnH dg y Stock Control System 

Supercale Word Processing 

The above are available on 5 V 4 " or 8" standard 
densities. 


APPLE lie BUSINESS SYSTEM 



LEASE from 
£8.85 per week 


• 64K Apple Computer 

• 12" Green Monitor 

• Disk Drive with 
Controller 

• 80 Col Card 

Special Price 

1199.00 

Limited Offer - Hurry 


APPLE SOFTWARE 
AND HARDWARE 


Apple Writer II 
Apple Plot 
Apple Pascal 
Apple Fortran 
Apple Logo 
Euro Colour Card 
Language Card 
Contronie Card 


DOS 3.3 Tool Kit 
3.3 Disk O/System 
Visicalc Apple II 
Visicalc Apple III 
Business Graphic 
Dot Matrix Printer 
Apple III 128K 
1995.00 


BOOKS 

At DEANS we stock a complete range of 
books for computer users. Whether you 
want to learn about machine-language or 
BASIC, games programs or business pro¬ 
grams, we probably have the bookfor you. 
Why don't you come in and have a look at 
our fine selection? If you're out of town, or 
can't get to Kensington, then send us an 
S.A.E. and we'll rush you our books 
catalogue. 

Remember: it's books for learning, and it's 
DEANS forthe best in computer books! 


EPSON HX-20 MICROCOMPUTER 

Portability for programmability anywhere. 
Built-in printer and LCD screen. 

Ask us about EPSON HX-20 accessories. 


only 

402. 00 


-■ — 

PRINTERS 

-^ 

EPSON MX-80 FT/3. 

... £320.001 

EPSON MX-100/3 100c.p.s. 

£420.00 

SEIKOSHAGP 100 . 

... £195.00 

PaperTiger450 . 

... £349.00 

APPLE Interface Cable . 

. P.O.A. 

RS232 Interface. 

. P.O.A. 

Sharp Printers. 

L- - - 

See Sharp 


COMMODORE 64 

Colour and sound at our lowest price yet! 



VIC20 Software . P.O.A. 

COMMODORE VIC20. £113.00 

P.O.A. 


ATARI 400 COMPUTER 



Wide range of Software 
available only 

16K Computer 129.95 



OFFICIAL BBC 

V 

MICROCOMPUTERS DEALER 

BBC Model A. 

. P.O.A. 

BBC Model B . 

. P.O.A. 

Model Ato Model B Upgrade Kit. 


P.O.A. 

Analogue Port Kit. 

. P.O.A. 

Memory Upgrade. 

. P.O.A. 

BBC Floppy Disc Drive . 

. P.O.A. 

Full range of Acornsoft Software 

available 

v_ 



SHARP PC-1500 COLOUR COMPUTER 

16K ROM, Extended BASIC, with 3.5K usable 
RAM, expandable to 11.5K. 

PC-1500 .£139.95 CE152.£34.75 

CE150.£124.95 CE153.£69.55 

CE158RS232 £130.45 CE1558K .£69.55 



SHARP MZ-80A COMPUTER 


Z80A CPU, 48K RAM, 
4K ROM, 9" Green CRT 



FREE SOFTWARE ! 
Home budget, 
banking, etc 


only 

434.95 


SINCLAIR SPECTRUM 

£108.75 


ZX81 .£43.43 

ZX Printer .£52.13 

64K RAM.£79.00 

32K RAM.£49.95 

16K RAM.£26.04 

Hi-Res.£52.00 

Software.£3.95 



r~ 

CASIO 

-^ 

FX702P . 

.£69.55 

FX700P. 

.£69.55 

PC-100. 

.£43.66 

FX3600P. 

.£19.95 

FX801P. 

.£303.85 


rr—.“*"i 
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HEWLETT PACKARD 

HP-10C .. 

.. £65.20 

Printer ... £290.95 

HP-11C .. 

..£61.95 

Cassette £329.95 

HP-15C .. 

.. £86.95 

HP-32C .... £39.95 

HP-12C .. 

.. £96.95 

HP-75. P.O.A. 

HP-16C .. 

i HP-41CV 

HP-41C .. 

.. £91.95 

£169.95 

.. P.O.A. 

Plus full range 
of Accessories 
Available 

> 


>EANS 


of K en singion 


191, Kensington High Street 
London W8 

200 Yards from High Street Kensington 
Underground Station 


Send orders with cheque payableto 
DEANS. State goods required. 
SECURICOR delivery add £6.00 


Prices are subject to change without 
notice. Add 15% VAT. 


Tel 01-937-7896/938-1588 
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★ 1 x Osborne I Double 
i Density New Style Computer 

[k 1 x Quality TEC FP1500 25 CPS 

Daisywheel Printer (N.B. These are in the 
original TEC cases) 

★ 1 x Software Package (Retailing elsewhere 

for over £700 the package includes:— 

CP/M , WORDSTAR/MAILMERCE, C. BASIC 
and M.BASIC f SUPERCALC). 

PLUS ! PLUS ! PLUS! 

Only while stocks last, free with double 
density models — D.BASE II the Ashton Tate 
Database Management Package. 

ALL FROM 01 COMPUTERS 

Also available 

★ Extended Warranties ★ On Site 
Comprehensive Maintenance Contracts 

★ Combined Acoustic Coupler and Modem ★ 
Incomplete Records ★ Time EtCost Recording 

★ Accounts Packages ★ Games ★ Rentals 

CALL NOW 

FOR OUR LATEST LIST OF EXTRAS 
LONDON SALES OFFICE: 01-228 2207 
NORTHERN SALES OFFICE: 0904-470013 


'UTERS 01-228-2207. 01 COMPUTERS O, 








If you are an employer 

STATUTORY SICK PAY 
PROBLEM 

we have the SOLUTION 

SSP is applicable from 6 April 1983. Failure to keep records can lead to a fine of £200 plus £20 per 
day. All the information required to operate SSP is in DHSS publication NI.227: sixty pages of red 
tape. 

^ Hilderbay SSP will tell you what to do before starting to operate SSP. 

^ Hilderbay SSP will work out whether an employee is eligible for SSP. 

% Hilderbay SSP will compute an employee’s SSP and all necessary information for your records. 

^ Hilderbay SSP is compatible with your existing manual or computer payroll system (so long as 
your system allows you to enter the SSP just calculated). 

Hilderbay SSP is available NOW on Apple II & lie (£70 + V. A.T.). Also available: 48K Spectrum 
version (P.O. A.). Coming soon: CP/M version. 

Other Hilderbay software: Apple Payroll (£60). Apple Bookkeeper (£30.44). For 48K Spectrum: 
Payroll, Stock Control, Critical Path Analysis, etc. 

Further information is available on request. 

HILDERBAY LTD 8/10 Parkway, Regents Park, London NW1 7AA 

Professional Software Telephone 01 -4851059 Telex 22870 




COMPUTERS & TRAINING 

COURSES AND SEMINARS 
1983 

COMPUTER PROGRAMMING 

Programming in BASIC 

3 days £185 20-22 April, 18-20 May, 11-13 July 
Advanced Programming in BASIC 
3 days £200 28-30 March, 23-25 May, 20-22 July 

MICROCOMPUTERS 

Getting to know the Micro 
1 afternoon & evening £30 27 April, 8 June 

Choosing a Micro 

1 afternoon & evening £30 17 March, 9 June, 19 July 

COMPUTERS IN TRAINING 

Training Applications of Computers 
1 day £35 26 April, 16 June 

LOCATION: Sheffield 

Prices include daytime refreshments and documentation 
but not VAT or accommodation. 

We also run a series of courses in Training Design and 
Computer Based Training. 

We shall be pleased to discuss running courses in-house. 
FURTHER DETAILS: 

Dean Associates, 45 Canterbury Avenue, 
SHEFFIELD S103RU 
Telephone (0742) 303054. 


ZX81-16K/DRAGON 32/BBC A+B 

SPECTRUM 16/48 


ADVENTURE 200 (16k) 

OVER 200 PLACES to explore. Written in machine code 
and using advanced data compression techniques it 
squeezes a true fixed-map adventure into just 16K - all held 
in ram - no extra cassette reads or books of text. Unlike a 
randomly generated maze type game this is a real test of 
your tactical skill. It starts easy but the further you progress 
the more dangerous and difficult the problems become as 
you use objects around you to overcome obstacles and 
evade enemies! More like a thriller than an arcade game - 
and you are the hero! Flexible command format allows 
abbreviations and multiple word lines. 

Other games from Foilkade include:- 
AWARI - Ancient African game of logic 
FANTASTIC VOYAGE - (ZX81 16K only) Real-time 
simulation of micro-sub in human body. Real vascular map 
and fast m/code graphics. 

THE FOILKADE CHALLENGE: Buy both Adventure 
and Awari and enter our prize competition. SAE for 
details. 

All games £5.95 inc. 2 for £9.95 3 for £13.95 


£1000 IN PRIZES 


FOILKADE LTD 

‘PCW3’, 66 LITTLEDEAN, YATE, BRISTOL BS17 4UQ 
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BASF WINCHESTERS AND FLOPPY DRIVES 
AT SPECIAL INTRODUCTORY PRICES 

These prices are valid only for a limited period 


5V«" WINCHESTER HARD DISKS (ST-506 compatible) 

6182 5.0 Mbyte formatted £499+ £10 Carriage-I-VAT 

6183 7.5 Mbyte formatted £575 + £10 Carriage + VAT 
618411.5 Mbyte formatted £650 + £10 Carriage + VAT 
6185 21.0 Mbyte formatted £799 + £10 Carriage + VAT 
Xebec SI410 HD Controller 

Card. £350+ £5 Carriage + VAT 

Professional Switched Mode 
PSU for HD drives with cover - 

+5V (a 2A, +12V (a 4.5A £125 + £5 Carriage + VAT 

FLOPPY DISK DRIVES 

6118-5 V 4 " 96TPIDS 1 Mbyte £225 + £10 Carriage + VAT 
6105-8 "SlimlineDS/DD direct drive, DC only 

1.6Mbyte. £375 + £10 Carriage + VAT 


= £585.35 inc. 
= £672.75 inc. 
= £759.00 inc. 
= £930.35 inc. 

= £408.25 inc. 


= £149.50 inc. 


= £270.25 inc. 
= £442.75 inc. 


SWITCH MODE SLIMLINE POWER 
SUPPLY FOR COMPUTER SYSTEMS 

Measures only: 60mm H x 120mm W x 222mm D 



Input: 220/240V 50Hz ^ 

Output: + 5V (5) 7A; +12V @ 3A; 

— 5V @ 1 A; -12V (S) 1A 
Enough power for Single Board Micro, 2 Mini 
Floppies & CRT. Meets safety standards. 

88 Watts. 

ONLY £77 + £3 P&P + VAT = £92 inc. 


WORLD'S MOST POPULAR DOT MATRIX PRINTER 




vvu 

NEC 

8023BE-C 

NEW 

LOWER 

PRICE 

Now only £310 
plus £8 carriage plus 
VAT @£365.70 inc. 


100CPS print speed 

Bi-directional logic seaking — increment mode 
80, 136 column 

High resolution dot graphics - 144 x 160 dots/inch 
proportional spacing 

7x9 dot matrix for alphanumerics & symbols 

8x8 dot matrix for character generator graphics 

Output to printer on character by character or dot by dot basis 

Auto reversal {up to down) of ribbon maintains clarity for long 

period 

ASCII 96 characters — JIS 160 characters — character generator 
graphics 64 characters — European 14 characters 
Horizontal & vertical tabbing 



FAST 100CPS DOT MATRIX PRINTER/PLOTTER 

The Most Advanced Low Cost Printer Outstanding Graphics, 

Print Quality & Performance 

Recommended Price £399 + VAT 

Our price only £310 plus £8 carraige & VAT @ £365.70 inc. 

Stand Alone Serial Interface (to 9,600 baud) with PSU & 4K buffer 
£90.00+VAT = £109.25 inc. 


Lower case descenders 
Superscript subscript, underlining 

Several character sizes & styles {Pica, elite, proportional, reduced, 
enlarged, enhanced etc) 

5 unique alphabets 
Greek and Math symbols 
Adjustable tractors 
Single sheet friction feed 
Powerful programmable paper feed 
Special ribbon cartridge 
Backward carriage return 
4.5" to 10" paper width 
Original plus 3 copies 

Centronics type parallel interface (standard) 

2K Buffer 


A DAISY WHEEL PRINTER FOR ONLY 
£499 + £14 Carriage + VAT = £573.85 inc. 
——TEC FP 1500-25 

This is the slower version of 
t ^ ie most popular TEC 40 CPS 
JUl daisy wheel printer at a saving 

® of £600! 


★ 25 characters per second 

★ Wordstar compatible 

★ Standard print wheels & ribbons 

★ Full 15" carriage 

★ Friction feed 

★ Graphics commands 

★ Centronics interface as standard - optional serial 

interface TEC FI 0-40 CPS available 

£1,099 + £14 carriage + VAT = £1,279.95 inc. 


0X STAND ALONE 

/#«, multi Board Interface 

VL- 964K 

/&&&/ Recommended for NEC 8023BE-C, EPSON and 
/ SF OKI Series of Printers 



Suitable for any Printer with centronics Interface and any Computer 
with serial Interface. VL-964K simply plugs Into centronics port of 
the Printer and converts to serial to plug Into RS232 port of the 
Computer. 

■ 4K Buffer ■ All IC’s socketed ■ Self test facility 

■ Selectable Baud ■ RS232 Cable ■ Own PSU for 

Rates 150 to 9600 (150cm) and 220-240V operation 

■ Completely cased Connector - Mains Cable 200cm 

ready plugged 

VL-964K simply plugs into existing centronics port of the printer and 
RS232 port of the computer. No Installation required! No interference 
with the Printer Motherboard! Does not invalidate any warranty! 



TWIN FLOPPY DISK SUBSYSTEM completely boxed with PSU 

New low profile professional grade case and slimline switch mode power supply 
for extra reliability! We use the latest slimline drives % or V 2 heights! 


51 / 4 " Twin 48 TPI SS/DD 500K . = £299 + £10 Carriage + VAT = £355.35 inc. 

5 V 4 "Twin 48 TPI DS/DD 1 Mbyte. = £399 + £10 Carriage + VAT = £470.35 inc. 

5 V 4 " Twin 96 TPI DS 80 track 2 Mbyte . = £499 + £10 Carriage + VAT = £585.35 inc. 

51 / 4 " .win 96 TPI High Density 77 track 3.2 Mbyte (requires 8 " Disk Controller Circuitry) = £799 + £10 Carriage + VAT = £930.35 inc. 

BARE BOX for Twin 5V4" drives and switch mode PSU 

^ ^ £50 + £5 P&P + VAT - £63.25 inc. 

a v ▲ w mm m ■ m m m Also available separately 

i i f a Vincelord Ltd b ° x £2 ° + ** + vat = £27 - 6 ° inc - 

A 1 ' M W ■■ BWWBWB ** Power supply £40 + £4 + VAT - £50.60 inc. --vjJBpEI pF 




Suite 2, 26 Charing Cross Road, London WC2 
Tel: 01-240 0213/01-240 0217 Telex: 295173 VILORD G 


Suitable only for ^3 height drives (BASF, CANON, REMEX) or V 2 height drives 
- please state drive size when ordering. 
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Paperwork 
getting on top of you? 




; Get TIM ni- 
the microcomputer 
user's best friend 


^_Why not use your micro- 

computer to wrestle with the 
*' sheer volume of data which your 
business generates? Already working for thousands of 
users in the USA, TIM III, the data management system 
for personal computers, could reduce your filing and 
retrieval problems to micro-size in no time at alt 

At a cost of just £399.00 complete, TIM III will 
bring a whole new level of efficiency to your business, 
speeding up information access and streamlining pro¬ 
ductivity in the generation of records, lists and reports. 

The real beauty of TIM III is that it could take 
just one hour to grasp its intricacies. With step-by-step 



TO ODD 


menu operation and on-screen help available at every / 
stage, TIM III can be mastered by even the most / 

inexperienced operator in under a day. 

And TIM III also interfaces with 
popular financial modelling and word 
processing software packages to provide 
an even wider range of facilities. 

So get the most out of your 
micro - get TIM III. From selected 
dealers throughout the UK, or 
post the coupon to: 

Electronic Office Services, j 
235/241, Blackfriars Road, y 
London, SE1 8NW. f 

/ 

/ 


Total Information management* 


/ 


/ 
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PJT^ Please send "* 
me further details 
of the new Sirius Winchester. 


Name 


Position 


Company 

Address 


The 10 Megabyte 
Winchester Sirius — 1 


j * - * • 


Both access \ 

enhanced compared with: 
systems. The user can 
multiple volumes each of 1 
a discrete entity. And more the 
operating system can access 
like all the Sirius range it’s be 

NEW SIR1 

Winchester Subsystem 
10.6 Mbyte (formatted) iS | 
Winchester drive 
218 msec average acce 
Intelligent disk contr 
DMA interface to: 

Multiple of 
User configura 


sinus 















Anewstar isborn 


pulsar 

16 BIT BUSINESS SOFTWARE 



PULSAR business software is the creation of 
ACT - the company behind the Sirius 1 and 
recognised leader in 16-bit personal computing. 

The new PULSAR range, developed by ACT 
at a cost in excess of £1 million, takes full 
advantage of the power and expandability of 
16-bit computers. 

It is inherently faster and more powerful 
than traditional 8-bit software. 

And it is a true 16-bit range, designed and 
developed by ACT’S own software engineers. 

PULSAR offers more of all the key 
requirements in business software: 


BETTER TRAINING 

Two training centres, in London and 
Birmingham are open to all PULSAR users. 

MORE SUPPORT 

A ' 'hot line’ ’ telephone support scheme to 
instantly resolve any operating queries. 

PULSAR SOFTWARE CENTERS 

Only PULSAR is available through the 
unique network of PULSAR Software Centers. 
These are hand-picked computer dealers who 
handle a range of personal computers but who 
specialise purely in PULSAR to meet all business 
needs. 


MORE PORTABILITY 
Written thoughout in machine-independent 
portable languages to protect your software 
investment. 

LONGER PEDIGREE 
ACT has more them 17 years experience in 
developing business software. Thousands of 
companies throughout the world use ACT 
packages. 

GREATER INTEGRATION 
All the PULSAR packages are designed to 
share information, avoiding duplication of files 
and eliminating re-entering of data. 

MORE USER-FRIENDLY 


THE PULSAR RANGE 


Sales Ledger 

£195 

Informer Database £295 

Purchase Ledger 

£195 

Micromodeller 

£595 

Nominal Ledger 

£195 

SuperCalc"" 

£150 

Payroll 

£195 

MultiPlan"" 

£159 

Stock Control 

£195 

WordStar"” 

£295 

Invoicing 

£195 

Select"" 

£295 

Data Analysis 

£195 

MailMerge"" 

£95 



dBase 11 

£395 


AVAILABLE NOW FOR SIRIUS - 
IBM PC and DEC Rainbow 


ACT’s unique UFO (user-friendly 
origination) routines allow even the inexperienced 
user to quickly and easily configure a PULSAR 
system to precise requirements. 



For more information on the 
new PULSAR Range clip the 
coupon send return to 

ACT (Pulsar) Ltd 

FREEPOST, 
Birmingham B16 IBR 
or call 

021-454 8585 


coming soon. 




Please send 
me further details . 
of the new PULSAR Range. 

Position_ 

Company _ 

Address_ 


! 



tm indicates registered trade mark. Ownership details on request. ALL prices exclude VAT. 
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The new Dragon 32 



you’ll even 
understand this ad. 



If you’re already a computer expert, may 
we refer you to the box of technical specifi¬ 
cations displayed opposite. 

If you re not, may we refer you to the new 
Dragon 32 Family Computer. A computer so 
easy to understand, you won’t understand 
why all the others seem so difficult. 

AndthenewDragon32 costs under £200. 

32K RAM FOR UNDER £200?* 

When you’re comparing computers, the 
first thing you need to know is the size of 
the memory. In plain English, the Dragon has 
approximately 32 thousand units of Random 
Access Memory. (32K RAM for those who 
prefer to be blinded by science.) Giving 
you all the power you’re likely to need- 
and more. 

With a memory this powerful, the amount 
of information the Dragon can store is liter¬ 
ally vast. But the Dragon doesn’t just make it 
easy to store information. It makes it easy to 
use, too. 

USER-FRIENDLY? 

You may have heard of the term ‘user- 
friendly.’ Reverting to plain English once 
more, this means simply that the com¬ 
puter will go out of its way to under¬ 
stand you, rather than vice-versa. 

The Dragon 32 is so user- 
friendly it practically licks your hand. 


You tap (literally) its vast resources 
through a beautifully-designed keyboard 
that’s as easy to use as a typewriter. 

On this keyboard, you type in a language 
which is surprisingly close to the Englishyou 
talk every day. The Dragon 32 will receive 
your order. Under- 
stand it. Send it to " 
the appropriate 
section of its 
massive brain. 

And then display 
the appropriate 
information on 
your screen. All 
before you can 
say gobbledy- 
gook! 
















THE BUSINESS SOLUTION 


6 FREE 


INTEGRATED 

LEDGER 

ACCOUNTS 


With the purchase of a 



v=sfrlus 1 ^appta IIE + III 


NEC PC8000 


As you know account ledgers can cost anywhere from £250 to £600 per ledger 

likewise 6 integrated ledgers from £1500 to £3600. Silicon Valley having recently 
negotiated a large quantity of packages, can now pass on to you this amazing 
free offer of all six NOMINAL, PURCHASE, SALES, INVOICING, STOCK 
RECORDING and PAYROLL, with our 

AMBASSADOR CLASS SERVICE 

Other packages we sell are: 

Bos, Peachtree, Padmede, Systemeatics, Vlasak etc., Visicalc, Visitrend/Plot etc.. 
Supercall, Micro modeller, W/P, Wordstar, Spellstar, Mailmerge, Select, 
Perfectwriter, Easywriter, The Last One, D Base II, Cardbox, Visiword. 

Some of our other offers 


Osborne Double Density + OKI M80 Printer £ 3 7 

Osborne Double Density + Praxis +104 Column + Monitor £1699 

Applell E + OKI M80 Printer £ 845 

NEC PC 8000 64k 2 Drives, Monitor, Keyboard + New Epson RX100 lOOcps P.O.A. 

Sirius 1 1.2 M.Bytes New Epson FX80 lOOcps £2395 

Sirius 1 2.4 M.Bytes MX100 FTIII or TEC 25cps Daisy wheel £2895 



silicon UALLEV 

□□mPUTER CEflTRE 


London 


Glasgow 


Suite 104/5 
Hatton Square 
Baldwins Gardens 
London EC1N 7RJ 
01-242 2803 

041-638 3487 


Manchester 


Bristol 


12 Lever Street 
Piccadilly 
Manchester 
061-228 1686 
061-792 2723 

0272-214 572 


The Permanent 
Computer Show 

Group 18 Ltd, 

Unit 104/105, 

16 Baldwin Gardens, 
Holborn, 

London EC1N 7RJ 


II 
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A M ELECTRONICS 


“The Power behind the Drives” 

Recognising a need for high quality drives at competitive prices, we are pleased to 
introduce our extensive range of Canon and Densei disc drive units. 


Canon 5Vi" floppy disc drive 

A 2 /3 height drive, exceptionally quiet, very reliable 
performance and particularly well engineered, cased 
and ready to run with PSU 



£175 - Dual £344 


* illustrated bare to show 
quality of internal circuitry 


Densei 6.7 Mbyte 5Vi" Winchester 
ready to run 

• cased with PSU + controller for Apple II 
£1195 with host adaptor and software 

• cased with PSU + controller for TRS80 
£1195 with host adaptor and software 

• bare £600 


48 TPI single sided — 250K capacity 
Double sided — 500K capacity 

96TPI double sided 1 meg. capacity 

*// required bare less case and PSU deduct £26.00 


*£216-Dual £418 
*£256 - Dual £506 



All prices exclusive VAT — add £8.00 postage (data post) 

Delivery approximately 28 days 
Office telephone 01-994 6477 9-5 pm 

24 hr. Ansaphone Telephone 994 4470. Access telephone orders gladly accepted 


*illustrated bare to show 
quality of internal circuitry 


V 2 height drive Apple compatible 

48TPI cased single sided drive 

£180 - Dual £370 


IA M Electronics 10 Barley Mow Passage Chiswick London W4 4PHI 


WORLD'S SMALLEST — 
COMPUTER SYSTEM? 

Breast Pocket Computer -A5 Book Size Sytem. 

More powerful than pocket 
computers costing upto twiceas much 

Sharp PC-1251 Computer 

Plus FREE £5 software voucher £74.95 

CE-125 Printer/Micro Cassette 

Plus FREE £5 software voucher £94.95 

| Custom made for Sales Executives. Ideal for Engineers and 

Hobbyists, or as a starter computer that grows into a powerful, 
i reliable system. 

PC-1251. Massive memory:-4.2K RAM (3.7K user) and 24KROM 
for extended BASIC, including DIM, STRING and INKEY$. Upto 
18 programs stored in memory at once, each with its own execute 
key, plus reserve modeforfrequently used commands. One- 
touch mode selectorfor Reserve/Program/Run. Full range of 
math and science functions. QWERTY keyboard. 24 digit dot 
matrix display. Auto power-off, with memory protection. 

CE-125. Half the size of this page and less than 1 inch thick! 

24 character thermal-printing of data, computation results, 

: programs, etc. Integral micro cassette recorder for error-free 

saving/loading, plus built-in interface for standard cassette 
i recorder. Will run existing PC-1211 software but many times 
? faster! Powered by rechargeable NiCad batteries, or mains 

adaptor (supplied). 

MiCROL AND SHARP SOFTWARE AVAILABLE SOON 
SEND FOR DETAILS 


~\ 



Including VAT and FREE £10 software voucher 

Dimensions 

PC-1251. 135 x 70 x 9.5mm (5 15 /ie x 2% x %"). Weight: 115g 
CE-125. 205 x 149 x 23mm (8Vie x 5% x 2 % 2 "). Weight: 550g 

SHARP PC-1500 COLOUR COMPUTER 

The world's most powerful pocket computer? 

PRICES, including VAT and FREE software vouchers 


PC-1500 Pocket Computer plus £10 software v. £149.95 

CE-150 Colour Printer/Cass interface plus £10 v . £134.95 

CE-155 8K RAM Expansion Module plus£10 voucher... £79.95 

CE-159 8K RAM/ROM with battery back up + £10 v . £89.95 

CE-152 Custom Cassette Recorder plus£5 voucher. £39.95 

CE-153 140 key Software Board plus£10 voucher. £79.95 

CE-158 RS-232C Interface plus £20 voucher. £149.95 


SOFTWARE AND ACCESSORY LIST ON REQUEST 


PRICES include VAT, P&P. Offers are 
subject to availability. Send cheques, 
P.O., or phone your credit card no. to: 


MICROMAIL 


Dept PCW, 31 Burleigh Street 
Cambridge CB1 IDG 
Telephone: 0223 312453 
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WATFORD ELECTRONICS 

33 (PCW) Cardiff Road, Watford, Herts, England 
Tel: Watford (0923) 40588. Telex: 8956095 


ALL DEVICES FULL SPEC. AND FULLY GUARANTEED. TERMS OF BUSINESS: 
CASH/CHEQUE/P. O.S. (OR ACCESS) WITH ORDER. GOVERNMENT AND EDUCA¬ 
TIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT 
INQUIRIES WELCOME. (P&P add 50p on all cash orders). Unless stated otherwise. 
w AT > ALL PRICES ARE EXCLUSIVE OF VAT. PLEASE ADD 15% TO THE TOTAL 
VM I COST INCLUDING P&P. SHOP HOURS: 9.00am-6.00pm MONDAY TO 
SATURDAY AMPLE FREE CAR PARKING SPACE AVAILABLE. 

FOR QUANTITY PRICES PHONE WATFORD (0923) 40588 


1702 

1802CP 

2114L 200n 

2147 3 

2532450n 

2564 

2708 

2716-5V 

2732-450n 

2764 

3242 

4116 150 

4116-200 

4118-250 

4164-200 

4532-3 

4816A-lOOnS 

5101 

6116- 150ns 
6116L 120nS 

6117- IOOn 
6167-6 
6502A 

6502 CPU 

6503 

6504 250 

6521 

6522 VIA 
6530 RRIOT 
6532 RIOT 
6545CRTC 
6551 ACIA 
6592 PC 
6800 

6802 

6803 


8279 

8282 

8283 

8284 

8285 
8288 
8T26A 
8T27 
8T28A 
8T31 
8T95N 
8T97N 
9364AP 
9602 

AM26LS31C 

AM26LS32A 

AY-3-1015 

AY-3-1270 

AY-3-8910 
AY 5-1013 
AY 5-1350 
AY 5-2376 
AY 5-3600 
COM8017 
I COM8116 
DM8131 
I DP8304BN 
DS3691N 
DS88LS120N 
DS8820 
DS8830 
DS8831 
E9365 
E9366 


32 768KH 100 

1MHz 275 

1 6MHz 392 

1 8MHz 395 

1 843M 200 

2 0MHz 225 

3 2768M 150 

3 57594 98 

3 6864M 300 

4 0MHz 150 

4 433619 100 

5 0MHz 160 

6 0MHz 140 

6144MHz 150 

6 5536M 200 

7 0MHz 150 

7 168MHz 160 

7 68MHz 200 

80MHz 150 
9 0MHz 200 

9 375M 350 

10 0MHz 175 

10 7MHz 150 
10 24MHz 200 
12 0MHz 175 
12 528M 300 

1431818 170 


FD1761 

FD1771 

FD1791 

FD1793 

FD1795 

FD1797 

IM6402 

INS8060N 

INS8154N 

MC1488 

MC1489 

MC14411 

MC14412 

MC3446 

MC3447P 

MC6846 

MM5280D 

MM5303 

MM5307 

MM5387A 

MM58174 

RO-3-2513L 

RO-3-2513U 

SFF96364E 

SP0256AL2 

TMS2716-3 

TMS4164-15 

TMS4500 

TMS5100 

TMS6011 

TMS9927 

TMS9929 

TMS9995 

ULN2003 

UPD7002 

Z80B 

Z80CPU2.5 
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WE-ROM© 
for Acorn ATOM 

A highly sophisticated Acorn 
ATOM Utility ROM. Plugs 
straight into floating point 
Atom's Utility socket. Gives 
many unique BASIC Exten- 
tions: Hi-speed tape inter¬ 
face; 2 Key rollover Key¬ 
board; Full disassembler; 
Memory dump modify; Error 
trapping; READ, DATA& 
RESTORE; Full BASIC Key¬ 
board scanner BBC like; Find 
line & delete; Auto line 
numbering; Plus: Chain Cur¬ 
sor movement. Loop abort¬ 
ing. Easily extendible further. 
Manual supplied. 
Introductory Offer: £10 


JUPITER ACE 

Microcomputer that uses 
FORTH £78 


ULTIMUM: 

WATFORD'S own most versatile 
MICRO EXPANSION SYSTEM. Ideal 
for interfacing with APPLE, ATOM, 
DRAGON,. PET, , RESEARCH 
MACHINE, SPECTRUM, SUPER¬ 
BOARD, UK101 VIDEO GENIE, 
ZX81, etc. 

| Low cost, high spec. As published in 
Practical Electronics starting from 
(November 1982 issue. Send SAE for 
details. 


BBC MICRO I 

& UPGRADE KITS 1 

Upgrade your BBC Micro with our Upgrade 
Kits and save yourself £sss.., 

• Model A £299; Model B £399 (incl) 

• 16K Memory (8x4816AP-100nS)BBC1 

£18.00 

• Printer User 1/0 Port BBC2 £8.20 

I • Complete Printer Cable 36” £12.00 

(# Disc Interface Kit BBC3 £41.00 

• Analogue 1/0 Kit BBC4 £6.75 

• Serial 1/0 Kit BBC5 £7.50 

• Expansion Bus Kit BBC6 £6.50 

• Model A to Model B Upgrade 

Kit £45.00 

• Joysticks for BBC (per pair) £12.00 

it Complete range of Connectors & 

Cables available. Send SAE for list. 

We specialise in BBC Peripherals, 
Software and Accessories. 

Just phone usforyour requirements. 


16 0MHz 200 
18 0MHz 180 

18 432M 150 

19 968M 150 

20 0MHz 200 

24 0MHz 170 
24 930M 325 

48 0M 175 


Watford's 
specially 
designed 4K 
Ultimate 
Monitor 1C 
for UK101 & 
Superboard 


IDC Connectors: 




Speed 

PCBPlug 

Female 

Female 

Biock 

with latch 

Header 

Card-Edge 

type 

Strt 

Angle 

Socket 

Connectors 

Two rows 

Pins 

Pins 



10 way 

90p 

99 p 

85 p 

120p 

16 way 

130p 

150p 

1 lOp 

— 

20 way 

145p 

166p 

125p 

195p 

26 way 

175p 

200p 

150p 

240p 

34 way 

205p 

236p 

160p 

320p 

40 way 

220p 

250p 

190p 

340p 

50 way 

235p 

270p 

200p 

395p 


JUMPER LEADS Ribbon Cable 
Assembly/DIL Plug (Headers) 


Single Ended Lead 24" Long 


Length 

14pin 

16pin 

24pin 

40pin 

24" 

145p 

165p 

240p 

325p 

DoubleEnded Leads 



6" 

185p 

205p 

300p 

465p 

12" 

198p 

215p 

315p 

490p 

24" 

21 Op 

235p 

345p 

540p 

36" 

230p 

250p 

375p 

595p 


Low Wire 
Prof Wrap 


IDC FEMALE RECEPTACLE JUMPER 1 

LEADS 

24" 

20way 

26way 

34way 

4way 1 

lend 

160p 

200p 

260p 

300p D 

2end 

290 

370p 

480p 

525p 1 


8pin 8p 
14pin lOp 
16pin lOp 
18pin 16p 
20pin 22p 
22pin 25p 
24pin 25p 
28pin 28p 
40pin 30p 


> 12 Months Warranty on DRIVES 

I CS50 - TEAC Single Cased with PSU, 
40 track, 5 V 4 " S/S, 100K £180 

ICD50A - Twin Cased with PSU, 40 
track, 5 V4", S/S, 200K £350 

>CS50E - Single Cased with PSU, 80 
track, 5 V 4 ", S/S, 200K £250 

&CD50E - Twin Cased with PSU, 80 
track, 5 V4", S/S, 400K £475 

> CS50F - Single Cased with PSU, 80 

track, 5V4", D/S, 400K £330 

&CD50F - Twin Cased with PSU, 80 
track, 5 V 4 ", D/S, 800K £599 

I MITSUBISHI SLIM LINE: Uncased, 
Double track, Double Density, ONE 
MEGA-BYTES. Track Density 96TPI, 
Track to Track access time 3m3sec 
£249 

i Drive Cable for BBC: Single £ 8 ; 

Double £12 

>10 Verbatim Diskettes 5V4"SSSD 
(5yrswarr) £20 

> VERBATIM DISKETTES (5yrs warr) 

10 x 5 V 4 "SSSD £20; DSDD£30 

10x8"SSSD £28 

N.B. Carriage is extra 


ORIC-1 

16K and 48K RAM versions 
now available. Call in for a 
demonstration. 


NEC PC8023-C 

Bi-directional, 80 column, 100CPS, Logic 
seeking, Hi-Res, block graphic Forward 
and Reverse line feed, proportional 
spacing, true descenders, 2K buffer, 
as a giveaway price: 

Only £320 (car. £7) 


SEIKOSHA 


\ SOOSheets 

Unihammer Printer, 
v gives normal and double 

width characters as well as dot 
resolution graphics 10"Tractor feed. 
Parallel interface standard. £175 
(£7 car.) SEIKOSHA GP250X Only £235 
(£7 car.) 


SOFTY 2 

Price includes FREE 2532 

Softy is an intelligent EPROM Pro¬ 
grammer & Emulator. Has Memory Map 
TV Display, RS232 & Centronics I/P & 
O/P. Copies, Emulates and programs 
EPROMS. RS232/Centronic routines 
standard includes PSU. £169 


SPECIAL OFFER 


1 + 

25-f- 

2532 

300p 

275p 

2732 

320p 

290p 

2764 

475p 

425p 

4116-200n 

85p 

80p 

6116 

390p 

360p 



Just phone your 
order through, 
we do the rest. 



GP100A 


ACCESSORIES 

• TEX EPROM ERASER. Erases up to 32 

ICs in 15-30 min. £33 

• TEX EPROM ERASER with incor¬ 
porated Safety Switch £3 8 

• Electronic Timer Solid state. Con¬ 

nects directly to above Erasers. 
Protects your expensive Chips from 
overcooking. Our timer pays for itself 
in no time. £15 

• Tex Eprom Eraser including the Elec¬ 
tronic timer. £44 

• Spare UV lamp bulbs £9 

• POWER SUPPLY Regulated, overload 
protection. 

Variable: 5V to 15V @ 4A £38 

• Multirail psu kit including Case. Out¬ 
put: + 5V/5A; +12V, + 25V, -5V, 
-12V (n 1A. Only £39 (p&p 95p) 

• Attractive Beige Brown ABS CASE for 
Superboard-UKIOI or Home Brew £26 

• C12 Cassettes in Library Cases 40p 

• 8” Fan fold paper (1000 sheets) £7 

• 94" Fan fold paper (1000 sheets) £7 

• Teleprinter Roll 250p 

• UHF Modulator 6MH2 350p 

• UHF Modulator 8MH2 450p 

• Stack Packthe unique stackabletwin 

drawer racking system for Computer 
Cassettes. 5 Drawers (10 sections) 
including 10 x C12 Computer 
Cassettesand Labels £6 


Ways Grey Colour 
Price per Foot 

10 15p 28p 

16 25p 40 p 

20 30 p 50p 

26 40p 65p 

34 60p 85p 

40 70p 90p 

64 lOOp 135p 



VIDEOMONITORS 

• ZENITH 12" Hi-Res, Green 
Monitor. 40/80 column select 
switch. Attractively finished £80 

• BMC BM1401 14" Colour 

Monitor RGB Input £235 

• MICROVITEC 1431. 14" Colour 

Monitor. RGB Input. Cable 
included £250 


EURO (DIN) CONNECTORS 

Female Male 
Strt. Angle Strt. Angle 
Pins Pins Pins Pins 


DIN41617 
31 way 
41612 A + B 
2x32 way 
41612 A+C 
2x32 way 
41612 A B C 
3x32way 


170p - - 175p 

275p 320p 220p 285p 
295p 340p 240p 300p 
360p 385p 260p 395p 


EDGE CONNECTORS 


TWO ROWS 

.1" 

.156" 

2x18way 

180p 

145p 

2x22way 

199p 

200p 

2x23way 

185p 


2x25way 

225p 

220p 

2x28way 

21 Op 


2x30way 

245p 


2x36way 

295p 


2x40way 

315p 


2x43way 

395p 


1 DCONNECTORS: Miniature 

1 Male 


9 way 

15 way 25 way 37 way 

Solder 80p 

110p 160p 

250p 

Angle 160p 

21Op 250p 

355p 

Pins 120p 

130p 195p 

295p 

Female 


Solder 110p 

160p 210p 

350p 

Angle 165p 

215p 290p 

440p 

Pins 150p 

180p 240p 

420p 

Covers lOOp 

95p lOOp 

1 lOp 

1 IDC 25way'D'plug 385pSkt450p 
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MEMORY & GRAPHICS BOARDS 
FOR THE ACT SIRIUS 1_ 

Designed & Manufactured in Britain to the | 

Highest Standards — at Remarkabl y Low Prices I 


MEMORY BOARD available in two versions 

■ 256K .(r r p £399) £279 

■ 128K expandable to 256K . (r.r.p. £ 285 ) £199 

GRAPHICS BOARD 

■ 128K Bytes of RAM + graphics routines in ROM .(R r p £399) £279 

Graphics Features include ALL PRICES exclusive of vat 

□ CHARACTER LOAD AND PRINT □ RAPID PLOTTING OF POLYGONS, CIRCLES, ARCS AND ELLIPSES 

□ AREA FILL WITH USER DEFINED PATTERNS □ CHOICE OF FULL AND BROKEN LINES AND RAY LINES 

□ AREA DELETE □ ROTATION IN STEPS OF 1 

□ RELOCATABLE SCREEN ORIGIN □ FULL SCREEN DUMP 

DEALER ENQUIRIES INVITED 

MAGUS COMPUTER SYSTEMS LTD 

SOPWORTH MANOR, SOPWORTH, CHIPPENHAM, WILTS SN14 6PS 

TELEPHONE: 045 423 231 & 022 122 3576 ^ 


H 

A 

R 

P 

ES 

nri 
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192 Malvern Road, Worcester E3a iw -r« a ii-i _ __ 

Telephone (0905) 424152 » LI T I W LJ — VJ E I 


BUY ANY TWO OF THESE 

Tombs of Karnak 

The king of mazes with many rooms and 
monsters. Currently our best seller. £7. 

Nightmare Park 

20 games in one . . . and you have to win 
each one to complete your journey £7. 

Encounter 

A real adventure game where a lively and 
inventive mind is needed to win. £7. 

Frogger 

The popular arcade game now available on 
Sharp. Great graphics. Good fun. £7. 

Fighter Command 

Flying on instruments, you must seek and 
destroy the fleeing enemy planes. £7. 

Chess 

Play against the computer or watch it solve 
a chess problem. 14 levels. £14. 

Word Processor 

A really flexible text editing system for the 
Sharp with all the necessary commands. 

Suitable for most printers. £27. 

Bas Mod 

A must for the programmer, adding over 

one hundred commands to Sharp Basic. £19. 


Club Golf 

9 or 18 hole course for 2 players. Just like 
the game —even handicaps. 

Chock-a-block 

For the quick thinker. Sort of four-sided 
dominoes. Very habit-forming. 

Global War 

Complex war-game for 2 players. Involves 
troop movements by land, sea and air. 

Mountain Rescue 

Using only a map, find the site of an aircraft 
crash. Don't get killed. 

Basic Tutorial 

If you find the Sharp manual difficult to 
understand, this will help you. 

Scoop 

Business decision game. Edit and print a 
newspaper against union opposition. 

Cyfax 

Decipher coded messages. 4 levels of 
difficulty. 150,000,000 combinations. 

Multi-linguist 

All purpose tutor for most European 
languages. Tests kept on data-tapes. 

Database Filer 

Holds up to 1,000 records. Full search 
facilities. Very useful and simple. 


You can now use ACCESS for telephone or mail order (24 hour service). 
Please remember to give your name, full address, card number and 
state whether for Sharp MZ-80K or MZ-80A. 

Don't forget—our prices are fully inclusive—NO HIDDEN EXTRAS. 

Send for our extensive catalogue NOW 


two FREE! 

GET ANY TWO OF THESE 
FREE 

Master Builder 

Repair the wall with random blocks that the 
computer provides. Teaches shape 
recognition. For all ages. Good game. 

Five-a-side 

More than the usual computer soccer. A 
real match against the computer. 

Gold Miner 

Find the real gold in a complex game. 

Three Card Brag 

Try to bluff—the computer does, too. 

Tracker 

Fast reactions needed for this task. 

Ace Racer 

Ten mile rally course —needs skill. 

Minefield 

Lure the commandos onto the mines but 
don't get caught. Thought needed here. 

Giant Maths 

Huge figures and humorous messages make 
maths fun (5-11 year olds). 

Super-mouse 

You are the cat. Can you get the mice 
before Super-mouse gets you? 

Space Chase 

Compassion and skill required to catch the 
alien hiding on populated planets. 

Fisherman Fred 

Help Fred catch his tea (5-11 year olds) 

Safe-cracker 

Protect the vaults from armed bandits. 

Up Yours 

Character analysis—for fun only!!! 
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EPSON 

RX80 

PRINTER 



PLUS VAT 

WHEN YOU buyyourOSBORNE 
COMPUTER FROM 01 COMPUTERS, 

THE OSBORNE SPECIALISTS. HURRY! 
THIS OFFER IS OPEN ONLY 
WHILE STOCKS LAST. 

CALL IN NOW FOR A PERSONAL 
DEMONSTRATION AND SEE OUR WIDE 
RANGE OF SOFTWARE, ACCESSORIES AND 
GAMES FOR THE OSBORNE 1. 


01 COMPUTERS 
SOUTHAMPTON HOUSE 
192-206 YORK ROAD 
BATTERSEA, LONDON SW11 
TEL 01.228.2207 

(300YRDS. FROM WANDSWORTH BRIDGE) 
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\5u know that Sinclair 
software is easily affordable. 

NowWH.Smith make it 
easily available. 



Meteor Storm Escape Ground Attack Orbiter 

Quicksilva New Generation Silversoft Silversoft 

16K £4.95 16K £4.95 16K £5.95 ,6K £5.95 



sirnczlsis 

ZX Spectrum 

spacT - 

RAIDERS 




. V' IL < «rr.: 


Space Raiders 
Sinclair 

16K £4.95 


iinczl 

ZX Spectrum 





1 i ■ y5o&. m 

E5l|-|I=lai 

ZX Spectrum^ 

HORACE 
GOES SKIING 



Flight Simulation 
Sinclair 

48K £7.95 


Horace Goes Skiing 
Sinclair 

16K £5.95 


BATTLE OF 
BIHTA||||p 

STRATEGIC WARGAME 


Battle of Britain 
Microgame 

48K £5.95 
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When it comes to software for 
the Sinclair Spectmm,there’s no 
question who’s right up your street 
W.H. Smith. 

Our range already covers some 
65 programs. And it’s growing fast. 

So fast that every month we 
select and illustrate a Top Ten to 

W. H. Smith Spectmm Software Library 

(all 16K programs will run on 48K machines) 


keep you informed of the programs 
which are proving to be the most 
popular. 

If on the other hand you’ve 
already got the Top Ten then why 
not come in and browse through 
the rest ^ of our rango^^^ 


Title 

Arcade Games 

Space Intruders 

Time Gate 

Mined Out 

Gulpman 

Spectral Invaders 

Avenger 

Meteoroids 

Planetoids 

Hungry Horace 

Mazeman 

Nightflight 

Ground Force Zero 

Caterpillar 

Leapfrog 

Gobble-A-Ghost 

Centi-Bug 

3D-Tanx 

Penetrator 

Cruising 

Arcadia 

Derby Day 

Jackpot 

3D-Tunnel 

Gobbleman 

Galaxians 

Sentinal 

Cyber Rats 

Strategy Games 

Novotnik Puzzle 

Chess 

Voice Chess 
Football Manager 
Chess-The Turk 
Adventure 
Labyrinth 
Planet of Death 
Inca Curse 
Ship of Doom 
Espionage Island 
The Orb 


Producer 

Quicksilva 

Quicksilva 

Quicksilva 

Campbell 

Bug-Byte 

Abacus 

Softek 

Sinclair 

Sinclair 

Abersoft 

Hewson 

Titan 

CDS 

CDS 

CDS 

DK Tronics 
DK Tronics 


K RAM Price' 











Chess 
Sinclair 48K 

£7.95 


The Hobbit 
Sinclair 48K 

£14.95;; 


Double Tape 
plus book 


Melbourne Hse 

48 

£6.95 

Title 

Producer K RAM 

Price 

Sunshine 

16 

£4.95 

Utility 




Imagine 

16 

£5.50 

M/C Code Test Tool 

Oxford 

16 

£9.95 

Computer Rentals 16 

£5.95 

Compiler 

Softek 

16 

£14.95 

Computer Rentals 16 

£4.95 

Family Games 




New Generation 

16 

£4.95 

Reversi 

Sinclair 

16 

£7.95 

Artie 

16 

£4.95 

Othello 

CDS 

16 

£5.95 

Artie 

16 

£4.95 

Golf 

RandR 

16 

£3.75 

Abacus 

16 

£4.95 

Conflict 

Martech 

48 

£11.95 

Silversoft 

16 

£5.95 

Practical 







Vu-Calc 

Sinclair 

16 

£8.95 

Phipps 

16 

£4.95 

Vu-File 

Sinclair 

16 

£8.95 

Artie 

48 

£9.45 

Vu-3D 

Sinclair 

48 

£9.95 

Artie 

48 

£9.95 

Collectors Pack 

Sinclair 

48 

£9.95 

Addictive 

48 

£6.95 

Club Record Controller 

Sinclair 

48 

£9.95 

Oxford 

48 

£8.95 

Address Manager 

Oxford 

16 

£8.95 




Dietron 

Custom Data 

16 

£4.75 

Axis 

16 

£5.95 

Program Collections 




Sinclair 

48 

£6.95 

Shiva Special 1 

Shiva 

16 

£5.95 

Sinclair 

48 

£6.95 

Over The Spectrum 1 

Melbourne Hse 

16 

£5.95 

Artie 

48 

£6.95 

Over The Spectrum 2 

Melbourne Hse 

16 

£5.95 

Artie 

48 

£6.95 

Over The Spectrum 3 

Melbourne Hse 

16 

£5.95 


The Orb Computer Rentals 48 £5.95 

WH SMITH & 

Wr% Prices correct at time of going to press. Subject to availability. At selected branches only. w 
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Dealer enquiries 
welcome from bona 
fide computer 
dealers 


DESKTOP/PLAN II 

from Personal Software 
A programming language for 
financial analysis. 

£69.00 


THE WORD 
HANDLER ® 

The only word processor in 
the world for Apple thet gives you full 
line capability on the screen, no 
boerds necessary. Two character 
formats to choose from at all times. 

£ 109.00 


THE LIST HANDLER ® 


Holds up to 3,000 records so that 
24,000 can be kept on-line at the 
same time with multiple disk-drives. 
The most simple, versatile filing 
program available that not only stores 
and prints lists and labels, but prints 
letters tool 

£ 79.00 


TRIPLE YOUR DISK 
ACCESS SPEED 

No hardware modification required 

FastDOS @ 

Fast Disk operating system for Apple II 
computers 

Completely compatible with DOS disks 
Loads and saves standard DOS files 

Completely compatible with ell 
DOS/APPLESOFT programs thet access 
DOS through standard hooks, including 
FID and MUFFIN 

Executes all standard DOS commands 


Comparative timings 

DOS 

FDOS 

Bloading integer basic 

13 sac 

3 sec 

Cataloging a 12 fils disk 

2 sac 

1 sec 

Saving a 10 sector program- 

8 sec 

2 sac 

Saving a 100 sector program 

34 sac 

7 sac 

Loading a 100 sector program 

24 sec 

7 sac 

Requires 48K 


£19.95 


THE 

WILDCARD ® 


PLUG THIS CARD INTO ANY SLOT AND IT WILL 
COPY THE PROGRAM RUNNING ONTO A 
STANDARD DOS DISC 


• Works with any RAM card 

• Copies any 48K core resident program (6502) 

• No parameter list needed - copies without 
question 

• Fast and reliable - any program in less than 
two minutes 

• Copies mada with WILDCARD can be copied 
again and again with standard copy program 

• Core program is accessible 

• Not slot dependent 

• Programs copied can be run without 
WILDCARD being present 

• Copies even the bit map copiers 

• Utilities included for the programmer 

• Copies most 64K programs 

£99.00 


WE HAVE THE LARGEST CON 
FOR APPLE, IBM PC, HX20 AND 


FUNCTION®****, . 
STRIP and . 







ENHANCER 
II ® 


The Videx Function Strip adds a whole new 
dimension to your Enhancer II Apple II 

Function Keys. Now you can have dedicated keys for 
your macro definitions. Program often used word 
processor commands, words or phrases into your 
Function Strip. Programmers will find it a 
significant aid to be able to define often used 
commands and statements VisiCalc users can 
define often used commands and file names for 
single keystroke ease of use 

The Videx Function Strip is a low cost, versatile 
strip of pressure sensitive switches. The Function 
Strip adheres to the Apple Il's lid - just above the 
keyboard and connects to the Enhancer H s keypad 
connector port. The Function Strip is completely 
compatible with keypads connecting to the Apple II 
motherboard 


Function Strip £49.50 

Enhancer II £89.00 

OR BOTH FOR A SPECIAL PRICE OF: 

£135 00 


COMMUNICATIONS 
PACKAGES 



CONVERT YOUR APPLE 
INTO A VT100 TERMINAL 
USING ASCII EXPRESS 
"THE PROFESSIONAL” 


WE USE IT OURSELVES! 


ASC II EXPRESS- 

THE PROFESSIONAL ^ 

The finest, most complete, 
communication package you can 
buy! For operation under native 
Apple DOS 3.3 in 48k and 64k 
systems. 

£ 99.00 


ZENITH 12" 
GREEN SCREEN 
MONITORS 


NOW ONLY £85 


THE GIBSON LPS II 
LIGHT PEN ® 

If you want to create graphics and 
want to stay away from using 
paddles, joysticks, the keyboard, 
or expensive graphics tablets - 
then the LPS II is for you. 

£249 



® 


Ms Lime kit 


The amazingly compact 
MICROWATCH real time 
clockcard and ELECTRONIC 
DIARY software for your 
APPLE II computer. 

£59.00 


® iSATURl 



Now you can get 80 column 
VisiCalc display on Videoterm, 
Smarterm and Sup-R-Term 

£359.00 
£149.00 
£4900 
£5900 
£199.00 
£21 95 
£13.50 
£18.95 


Saturn 128K Card 
Saturn 32K Card 
VC Expand 
VC Expand 80 
Videx Videoterm 
Soft 80 Column Switch 
Hard Switch Plate 
Inverse ROM (Recommended) 

Videx Visicalc 80 Column Preboot 
Disk (no memory expansion) 

A new utility will be out soon enabling you to 
run Applesoft programs up to approx 160K in 
size 


£3495 


MACHINE CARE 


DUST COVERS 


Apple II . 

.. £8.95 

Apple & 2 Discs . 

.. £8.95 

Apple & 12" Monitor . 

£8.95 

Apple 2 KD&12" Monitor . 

£9.95 

Apple 2 DK&9" Monitor. 

... £8.95 

Single Disc . 

...£3.45 

2 Stacked Discs. 

£4.45 

9. Monitor. 

£5.95 

Epson MX80/70 . 

£5.95 

Paper Tiger 445/60 . 

£7.45 

MX100 . 

.. £9 95 

Duma 5 W/Tractor . 

. £10.95 

Nee 12" Monitor . 

.. £7.45 

Hitachi 12" Monitor. 

.. £7.45 

Dacca RGB Monitor . 

£9.95 

Sirius Keyboard . 

£5.95 

Sirius Proc & Monitor . 

£10 95 

Priam Printer 580 . 

£8.45 

Anadax 9000 Series . 

£8.95 

BBC Computer . 

£8.95 

IBM PC Monitor & Cover . 

. £9.95 

IBM PC Keyboerd . 

£4 95 

NEC 8023B-C Printer . 

...£8.45 

Pet 4023/8023/8096 . 

...£9.45 

Pet 4040/8050 Disc . 

...£6.95 

9060 Herd Disc . 

...£8.95 

Pet 4022P Printer . 

...£5.95 

Pet 8023P Printer . 

...£7.45 

Pet 830OP Printer . 

...£9.45 

HEAD CLEANING 


Cleen reed/write heads the way loading 


manufacturers recommend 5}” disc heed cleaning 

lm .£15.95 

DISCS & DISC BOXES 


BASF single sided, single density discs 


10 for £17.80 50 tor £14.50 100 for £159 

Kass-rtts storage boxes £T 95 



is 


frpe Line 


© 


For tha first tima ever, hare is s buffer that not 
only frets your fast computer from your slow 
printer but alio allows you to rearrange compose 
and copy your data on its way to tha printer. 

• Random Access Printing - stores paragraphs 
or pictures for printing in any order - any 
number of times 

• FIFO Printing - conventional first-in first-out 
operation 

• Compression of data for efficient utilisation of 
memory spies. 

• Ability to interrupt long-term buffer operations 
for straight-thru short-term printing. 

• Simple Erase feature to clear buffer 

• Automatic duplication capability. 

• Easily axpandabJa, by you, from 8K Bytas to 
12BK Bytas 

Ths IS Pipe Lins is Universal - it works with 
any parallel (Centronics - style I computer/printer 
combination. A special version is available for 
PKASO Printer Interfaces 


8K Buffer £189.00 
128K Buffer £359.00 


WESPER MICROSYSTEMS 


WIZARD Peripheral 
Cards 


© 


WIZARD EBI 

64K Buffer for Epson Printers 
With a WIZARD-EBI. you will never again 
have to wait for your printer to finish 
printing a job before you can start your 
next project. That's because the 
WIZAHD-EBI allows you to use your 
computer orr a new task during the time 
the printer is printing the previous one. Tha 
WIZARD-EBI can buffer 8K, 16K, 32K, or 
64K characters depending on the number of 
RAM chips plugged into the board. The unit 
can be purchased with any buffer size end 
expanded later by simply plugging RAM 
chips into the empty sockets on the card. 

£109 



SMITH 
CORONA TP-I 

Electronic Text Printer 


• LOW COST DAISY WHEEL 
PRINTER 


• MICROPROCESSOR 
ELECTRONICS 


• SERIAL OF PARALLEL 

INTERFACES £485 


A/PC 

ALPHA 

The Apple-IBM Connection 

Transfers sny fils bsck and fori hi 


CONNECT Applet to IBMs. Apples to ^„». t 
IBMs to IBMs. Trensfer informetion from any I 
thousands of miles - in minutes. 


£14 


INDEX : 


@ FOR APPLE COMPUTERS 













































































Computers 
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BINED RANGE OF PRODUCTS 
C/PM COMPUTERS IN THE UK! 


Goods listed in this 
advertisement are 
available from our 
dealers throughout 
Europe 



It'S OFTEN BEEN SAID THAT THE 
SIMPLEST IDEAS ARE THE BEST - 
AND JUST LOOK AT THIS ONE FOR 
PAPER STORAGE. 

Pate & Pam Computer's Stilts 
are four legs which can be 
installed on to • your Epson 
MX80 in seconds - giving you 
OVJIIO r oom for 3 inches of paper. 

SPECIALLY 04 Qf- 

REDUCED PRICE *.0.90 


d BASE II A/PC 

The most powerful, easiest to use micro data 
base management system. Don't just take our 
word for it - read this review from "Info World". 
"Overall. I would rank dBASE II as excellent It is 
fast, powerful and flexible, and it allows 
applications to be programmed far more quickly 
and easily than does BASIC or Pascal. It is hard 
for me to imagine any kind of small business 
application for which i would prefer one of the 
traditional languages over dBASE II." 

You'll wonder how you monogod without it 

d BASE II . £399.00 

Requires Microsoft Z-80 Softcard . £239.00 

dBASE II Utilities 

dUTIL 

The dBASE II Utility Program 

dUTIL is Fox & Geller's utility program for dBASE 
II dUTIL decreases the running time of dBASE II 
commend files. dUTIL combines your command 
files automatically to produce a faster running 
time. 

£8900 

QUICKCODE 

The dBASE II Progrmn Generator 

Quickcode writes concise programs to set up and 
maintain any type of database. Run them as is. 
or customise them in seconds. You still have all 
the power of dBASE II and there is no 
programming required. All you have to do is draw 
your data entry form on the screen and you're in 
business 

£24900 

AUTOCODE 1 

Autocode 1 - is extremely simple to use. a user 
with no programming experience and no 
knowledge of dBase II can produce programs 
within a hour or so of introduction to the system, 
since Autocode 1 - sets an automatic file 
maintenance and a standard reporting facility. 

£120 00 

dGRAPH 

The dBASE II Graphics System 

Now you can combine database and graphics. 
With dGRAPH by far the easiest to use graphics 
package in existence. Just press one key and 
you've got your graph 

And what graphs I Sales by month. Expense 
budget by division. This year versus last year. And 
each one can be a pie chart bar graph or line 
graph. It's up to you 

Advanced features make dGRAPH as powerful as 
it is easy Features like autoGRAPH which will 
automatically load dBASE II data, compute scales, 
draw grid lines, and label charts. Then there's 
automatic shading and overlay graphs. 
dGRAPH draws graphs on Epson, Okidata, and a 
growing list of other popular printers 

£249 00 


(e) FOR EPSON PRINTERS 


aw*# 

We stock the following 
printers: 

Tec/Itoh F10/40cps . . . £1,285 
Tech/Itoh F10/50cps. . . £1,675 
Epson MX100 F/T III . . . .£499 
Epson MX827 Graphics Ptr 1369 
Epson MX80 F/T III .... 1389 

Epson MX80 T III.1349 

Epson MX82 

F/T Graphics Ptr.£409 

Epson FX80.£438 

NEC 8023B Dot Matrix . . 1399 

OKI Microline 80.£199 

OKI Microline 82A.£349 

OKI Microline 83A.1499 

OKI Microline 84 Parallel . 1799 
OKI Microline 84 H.S. Serial £891 
Olympia ESW3 with KB . £1,098 
Olympia ESW102 (RO) . . 1836 
Smith Corona 

TP1 D/W Serial.1485 

Smith Corona 

TP1 D/W Parallel.1485 

Dealer prices available on request 


BOOKS 


SEND NOW FOR OUR 
NEW CATALOGUE 
OF OVER 600 
COMPUTER RELATED 
BOOKS 


Our well equipped 
SERVICE & REPAIR 
DEPARTMENTS 

IN ROSSENDALE & LONDON ARE NOW 
AVAILABLE FOR REPAIRS ON ANYONE'S 
APPLE OR IBM PC 

Rates are very reasonable 

£10 1st ^ hour, £7.50 per each 
subsequent \ hour In 
Rossendale 

£12 per 1st £ hour, £9 per 
each subsequent £ hour In 
London. 

Call 

STEVE McCLEAN 
in Rossendale (0706 227011) 

or 

DAVE MERCER in London 
(01-769 1022) 





WE ARE PLEASED TO 
ANNOUNCE THAT OUR 
LONDON OFFICE IS NOW AN 
AUTHORISED IBM UK 
PERSONAL COMPUTER 
DEALER 


LOOK AT THESE ITEMS FROM OUR WIDE 
RANGE OF PRODUCTS FOR THE IBM PC 


80 Col Word Process IBM 


Write Oi for IBM PC 
Easyspeller For IBM 
Easywriter II For IBM 
Volkswriter IBM PC 
Wordstar For IBM 
Mailmerge For IBM 
Superwriter For IBM (Oct 3/8) 
VisiWord for IBM PC 

Mem Exp Cardsb IBM 


99.00 
125.00 
239.00 
159.00 
295.C0 
145.00 
249.00 
295.00 


64K RAMcard for IBM PC 
256K RAMcard for IBM PC 
192K Ramcard for IBM 
Apparat 64K expandable RAMcard 
16K upgrade for RAMcard 
Vista 576K Maxicard RAMcard 

Multifunction Cards IBM 

Para/RS232/Clock Card For IBM 
Hercules Graphics Card 
Assembly Language Graphics rtn 
Quadboard 256 K,Clock fa I/O 
Quadboard 64K,Clock fa I/O 
Quadboard 128K,Clock fa I/O 
Quadboard 192K,Clock fa I/O 
6 Function 576K Board for PC 
I/O IBM-Int (2 Ser Para & CM) 
Graphics Hardware Ibm 

Sweet P Plotter for IBM PC 
Versawriter Graph Tab IBM 

Firmware Eevel Equip IBM 


245.00 

495.00 

287.00 

119.00 

31.00 

395.00 


249.00 

495.00 

39.95 

695.00 

395.00 

525.00 

595.00 

575.00 

195.00 


595.00 

199.00 


Financial Modelling IBM 


Prom Blaster For IBM 


1-2-3 for IBM PC 

349.00 

Supercalc For IBM 

225.00 

Business Forcasting Model IBM 

88.00 

Visicalc 256K For IBM 

187.00 

Edu Software IBM 


Question 

32.95 

ATI Power for IBM PC DOS 

59.00 

THE WORDprocessor BIBLE Tut PC 

149.00 

PC Tutor 

59.00 

The Instructor for IBM PC 

29.95 

Wordtrix for IBM 

22.95 

Quotrix 

22.95 

Story Machine for IBM PC 

24.95 

Facemaker for IBM PC 

24.95 

Snooper Troops for IBM PC 

32.95 

Snooper Troops 2 for IBM PC 

32.95 

Databases fa DB Util IBM 


Versaform for IBM PC 

295.00 

Qbase for IBM PC 

139.00 

Dbase II For IBM 

375.00 

Quickcode for dBase 11 IBM 

249.00 

dUtil for dBase 11 IBM 

69.00 

dGraph for dBase 11 IBM 

249.00 

Easyplanner For IBM 

125.00 

Easyfiler For IBM 

259.00 

PFS for IBM 

84.00 

PF8 Report for IBM 

64.00 

DB Master for IBM PC 

349.00 

Data Reporter for IBM PC 

195.00 

Report Writer for IBM PC 

79.00 

File-Fax for. IBM PC 

139.00 

Visidex For IBM 

187.00 

visifile For IBM 

230.00 


Pete JLPam Computers 


Mail Order & Distribution: 

New Hall Hey Road, 

Rossendale. Lancs.. BB4 6JG Norwegian Agent: 

Phones: The Norwegian Software House 

[0706) 22701J & 212321 Address Qkemveien 145 

Oslo 5 

Telephone 47 2 64 55 77 

Prices do not include VAT please add 15% to your remittance 
Postage and Packing FREE 


fple 


Telex: 635740 Petpam G. 


London Retail: 

103-5 Blegborough Road, 
London, SW16 6DL 

Phones: 01 769 1022/3/4 
Telex: 92M70 PfCOMPG 


P/C FOR THE IBM PC 







































































from SPECTRUM 


ATARI 800 


This proven and tested micro is now 
UPGRADED to 48K RAM and there’s 
no increase in price either which must 
make it about the best value around. 

See our ad. for further details. 


ATARI 400 


Now REDUCED by a MASSIVE £39 to 
an incredible price of only £159.95 
from Spectrum. 



SINCLAIR ZX 
SPECTRUM 




The new COLOUR GENIE features powerful and sophisticated COLOUR GRAPHICS, allowing 
you to create full 8-colour Games. Diagrams and Charts quickly and simply. 

At its low SPECTRUM price, the Colour Genie is amazingly versatile - its Powerful 16K RAM 
memory (expandable internally to 32K) means FULL COLOUR video games and POWERFUL COM¬ 
PUTING with a full range of inexpensive accessories: 16K RAM pack. Joysticks for TV games. 
Light Pen, Disk Drive and a Printer. 

But that's not all - the Colour Genie also features a 16K ROM Memory with 128 Upper and Lower 
case Colour Graphics Characters already stored, plus sound, a professional typewriter keyboard. 

In use. it’s as straightforward as any, thanks to the use of BASIC language and direct keyboard 
accessed colour commands. 

The superb Colour Genie is at SPECTRUM now - check it out and see the Genius at work! 


Joysticks. 

16K RAM. 

Printer Interface. 

VISCOUNT Teach yourself Colour 
Genie BASIC. 


SPECTRUM FACTS 


Maximum user RAM .... 14,200 Bytes (approx) 

Text Screen.24 x 40 

High Resolution.160 x 96 

Cassette Lead.Included 


We have now added the super 

SINCLAIR ZX SPECTRUM 16K and 

48K Models to our range - check our 
ad. for further details. 


NEW SPECTRUM 
MEMBERS 


Check our address page! - there are 
many new SPECTRUM dealers 
throughout the UK so there’s a good 
chance there’ll be a SPECTRUM 
centre very near you. 



mvx 
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STOCKS 


The general stock situation has now 
improved and you’ll find that most 
SPECTRUM centres will be able to 
supply you immediately and at super 
LOW prices too! 


Just look at this super new LYNX Micro - an incredible 16K+ 32K video ram and 
that’s expandable up to or beyond 96K. For just £225.00 INCLUDING VAT the 
LYNX is exceptionally versatile. All LYNX's 'add-on' connections are standard 
types. The high definition colour graphics make it a top-value choice for the 
home or office (with expansion, the LYNX can become an 80 characters-per-line 
word processor!) Take a look atthe LYNX - a memorable bargain from SPECTRUM. 
But please phone to check stock position before making a journey as this new 
machine is bound to be in great demand. 



I 


INTRODUCING 
SPECTRUM FACTS! 


Next to many of our offers, you’ll find a few 
lines tagged SPECTRUM FACTS. We pride 
ourselves on providing you, the customer, 
with a genuine service as well as super 
LOW prices, and we want you to know 
that when you buy from a SPECTRUM 
dealer, you’ll get exactly the right Micro 
for your needs. SO LOOK OUT FOR YOUR 
SPECTRUM FACTS! 


After Sales care I 


SPECTRUM service centres will ensure that 
should your machine 'go down' we will get it 
running again as quickly as possible. We also 
offer extended warranties at reasonable prices 
too!-ask your SPECTRUM HOME COMPUTER 
CENTRE for full details. 


Spectrum 
LOW Price 


£225 


.00 


A superbly designed and engineered micro and great value-for-money 
from SPECTRUM. Offering 48K RAM Colour - (8 foreground and 8 
background can be displayed at same time) High resolution graphics 
User definable Graphics. Full sound (6 octaves of controllable 
sound.) Easy to use keyboard with moving keys. Standard Cen¬ 
tronics parallel interface allows easy connection to a wide range 
range of printers etc. 


VISCOUNT - Teach yourself LYNX BASIC £6.95 

SPECTRUM FACTS 

Maximum user RAM. 13,700 Bytes (approx) 

Text Screen.24 x 40 

High Resolution.265 x 248 

Cassette Lead.Included 


Spectrum _ 
LOW Price £ 




SPECTRUM FACTS 

Maximum user RAM.47,870 Bytes 

Text Screen.28 x 40 

High Resolution..240 x 200 

Cassette Lead.. .Included 


COMPUTER DEALERS! 1 


(or prospective Computer Dealers!) If you would 
like to know more about becoming a SPECTRUM 
APPOINTED DEALER on an exclusive area basis, 
please write to MIKE STERN. Spectrum (U.K.) 
Ltd., Burrowfield, Welwyn Garden City, Herts. 


J 
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JUPITER ACE 

Outstanding value-for-money! The JUPITER ACE uses easy to understand 
FORTH language. Connects to your own TV. 3K RAM expandable to 19K. Full 
moving keyboard with auto repeat and caps lock. Full sound and chunky 
graphics. If you’ve wanted to learn an impressive Language then this is 
the machine for you. 


Spectrum 
LOW price 


£89 


QE Inc 

lUV VAT 

£76.22 ex vat 


SPECTRUM FACTS 

Maximum user 
RAM 1,000 Bytes 
approx. 


Not all stores carry every advertised it 


i, please phone before making a journey - Prices correct at time of going to press E. & O.E. 


18 PCW 



































































HURRYi Limited stocks only- 






RAM 


and still at the same 
^ LOW price! A 



Now this proven and tested machine has been upgraded to a massive 48K RAM and it's still at the 
amazingLOWprice of £399.99 from SPECTRUM. It's an ideal Home Micro for graphics,educational 
and personal finance etc, use and it will take you from learning up to small business use. You can 
add printers, program recorders, disk drives and more, to expand your micro as and when you want, 
to suit your needs. So if you're looking for a top-of-the-line micro you must see the ATARI 800 
with 48K at SPECTRUM - NOW! QnoMrum I ftWPrire 

jm Spectrum LOW Price 


Unbelievable value at only £199.95from SPECTRUM! British built and 
designed it's onie of the most impressive micros to appear for quite some 
time. Extensive facilities include highly advanced colour graphics. Just look 
at this top specification: Powerful standard 32K RAM (expandable to 64K 
Bytes). ■ 9 Colour. 5 resolution Display. ■ Extended Microsoft colour 
BASIC (as standard). ■ Advanced sound with 5 octaves - 255 tones. 
■ Professional style editing, e.g. extract line, auto find reinsert. ■ Pro¬ 
fessional quality keyboard. ■ Centronics Paraded printer interface. 
B Serious programmer/user - the BASIC on this machine is similar to that 
found on machines costing 3 times the price! ■ Uses almost any cassette 
recorder. ■ Standard file handling ON TAPE. 


£399 




INC. 


V.A.T. 


OnCPTDIIU Maximum user RAM.37,899 Bytes 

OrLblnUrl Text Screen 24x 40 


pinupi Text Screen.24 x 40 

ripfO High Resolution.320 x 192 

lAul0 Cassette Lead.Needs own Recorder 




ACCESSORIES. BOOK & GAMES for ATARI 


16K RAM 


Spectrum 

LOW i 


price 


199 




T 





SPECTRUM FACTS1 


Maximum user RAM.29,679 Bytes 

Text Screen.16 x 32 

High Resolution.256 x 192 

Cassette Lead.Included 


NOW ONLY 

S150I 9 


ACCESSORIES 

Joysticks (pair), f 
Cassette Lead.. 
CARTRIDGES 

Beserk . 

Cosmic Invaders 

Meteroids. 

Ghost Attack... 
Cave Hunter .. 
Starship 

Chamelion ... f 
CASSETTES 
Calixo Island. 
Graphic Animator 
Quest. 


Madness and the 
Minotaur .... 


BASIC cartridge extra 

£39.99 inc. VAT 


(£34.77 ex. VAT) 


Examples from 
Dragon Manual £6.91 
Personal Finance £6.91 
Dragon Mountain £6.91 
Typing Tutor . .. £6.91 

Black Sanctum . £6.91 


I SPECTRUM FACTS 1 


VISCOUNT Soft¬ 
ware for DRAGON 
Teach yourself Dra¬ 
gon Basic .. C6.95 


Maximum user RAM. .. .13,323 Bytes 
(with basic Cartridge) 

Text Screen. 24 x 40 

High Resolution.320 x 192 

Cassette Lead.. Needs own Recorder 


Accessories INC VAT 

Thermal Printer.£198.95 

16K RAM Pack.£65.00 

400 Keyboard.£59.95 

32K RAM board (400/800).£75.00 

48K RAM board (400/800).£99.00 

Paddles (Pair).£13.99 

Joysticks (Pair).£13.99 

I/O Cable.£12.99 

Printer Cable.£28.50 

Monitor Cable.£25.00 

Thermal Paper.£4.00 

Pointmaster Joysticks.£14.95 

Quickshot Joysticks.£14.95 

Keyboard for Atari 400.£00.00 

Books & Manuals 

Wiley Manual.No VAT 

Basic Reference Manual.No VAT 

DOS. 2 Manual.No VAT 

Operating System Listing.No VAT 

DOS. Utilities Listing.No VAT 

Home Computer Programs - Home/Office 

Word Processor (Disk).£99.99 

Mortgage & Loan.£14.99 

Microsoft Basic (Diskette).£59.99 

Home Study (Cassette except where stated) 


European Countries & Caps. 

Hangman . 

Kingdom. 

States & Capitals. 

Touch Typing. 

Music Composer (Cartridge). 


Home Entertainment (Cartridge except 


where stated) 

Galaxian. 

Defender . 

Asteroids . 


Basketball . £24.99 


Blackjack (Cassette). 

Caverns of Mars (Disk)... 

Centipede . 

Computer Chess. 

Missile Command. 

PAC Man. 

Space Invaders. 

Star Raiders. 

Cribbage & Domino. 

European Scenic Jig-saw. 


ATARI DISK DRIVE 


£299.00 


INV. to programming 1 .. 
INV. to programming 2.. 
INV. to programming 3.. 
Conversational French.. 
Conversational German. 
Conversational Italian. 
Conversational Spanish. 


Programming Languages & Aids 

Assembler Editor. 

Atari Basic Cartridge. 

Macro Assembler (Disk). 

Pilot (Consumer). 

Pilot (Educator). 

Entertainer Kit (Star Raiders Missile 

Command & Pair Joysticks). 

Programmer Kit (Basic Cartridge & 
Manuals) . 


Commodore VIC-20 


TEXAS TI99/4A 


Now a top quality home/business micro for the 
price of a games machine. 

■ Memory expandable to 32K! High resolution (full 
PET type) graphics ■ 16 Screen colours and 8 border 
colours■ Plugs in to your TV, or monitor! Add Disk 
Drive & Printer for impressive 170K Byte system! Can 


act as an intelligent terminal for a larger computer. 






VISCOUNT SUPER 


£129 


! 16K RAM (expandable to 
48K) ! Built-in 14K Byte 
BASIC interpreter ! 16 Bit 
Micro-processor! 16 Colour 
High Resolution graphics 
! Extensive range of 
solid state software 
command modules avail¬ 
able from games to 
architectural aids. 


INCLUDING 

VAT 


64K DYNAMIC 
RAM PACK for VIC-20 

EXCLUSIVE TO SPECTRUM! 


SPECTRUM FACTS | 


Spectrum LOW Price £154 


(£134.74 
ex. VAT) 


Unbelievable-but-true, now you can up grade your 
VIC-20 from 3.5K to a massive 67J RAM. Enables 
you to load up to 8 games or programs at a time & 
still select which one you wish to use. Can be used 
m conjunction with other expansions to increase 
total memory up to 152K-using the VIC memory ex¬ 
pansion board. The SUPER X-2 will make your VIC- 
20 the biggest little micro in town! 


Maximum user RAM.3,853 

Text Screen. 22 x 23 

High Resolution.176x158 

Cassette Lead.Needs own Recorder 


SPECTRUM FACTS 


Maximum user RAM.14,500 Bytes (approx.) 

Text Screen High Resolution. 256 x 192 

Cassette Lead.Extra £10.95 


I COMMODORE 64 | 


Very limited supplies of this new micro now available 
- please check with your local SPECTRUM dealer 


Spectrum 


before making a journey. 


LOW price 


e114 


Spectrum CQAlt.00 
LOW Price Z*U I IU 


TEXAS PERIPHERALS 

Speech Synthesizer. 

Peripheral Exp. System . £ 

Disc Cont. Card. £ 

Disc. Drive. £ 

RAM Exp. Card. £ 

Matrix printer. £ 

Software Entertainment 

Tl Invaders. 

Tombstone City. 

Attack . 


Parsel. £23,45 

Car Wars. £23.43 

Munchman. £23.43 

Adventure & Pirate.... £31.26 

Education 

Number Magic. £12.13 

Addition/Subt. 1 . £23.43 

Teach yourself begniners 

BASIC. £8.26 

Home Budget Management £19.96 

. . . and many more 


MORE SPECTRUM LOW PRICES I| 


Spectrum Computer Centre* have no connection what»oe\»r with the ZX-Spectrum Computer manufactured by Sinclair Research Ltd. 
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A few examples from our I Now available from Spectrum Computer Centres- 


Software 

SELECTION 

from independent software houses 


THORN EMI 


Software for Atari Inc. VAT 

Submarine Commander_£34.44 

Jumbo Jet Pilot.£34.44 

Soccer .£29.84 

Kickback .£29.84 

Home Financial 

Management .£19.49 

Darts .£19.49 

Snooker & Billiards.£19.49 

Pool .£19.49 

Cribbage & Dominoes.£14.89 

Cupute 4 & Reversi.£14.89 

Mutant Herd.£24.25 

Software for Commodore. 

River Rescue.£25.24 

Vic Music Composer.£25.24 


Jungle .£4.49 

Cosmic Battle.£4.49 

Frogger (3K).£9.49 

Rabbit Functions.£4.49 

Code Breaker.£4.49 

Night Flight (3K).£4.49 

Rabbit Writer 

(16K Cassette).£19.49 

Rabbit Base (16K Cassette).£14.49 

Myriad (3K).£9.49 

Charset/20 (3K).£4.49 

Skramble .£9.49 

Space Phreeks.£9.49 

Night Crawler.£9.49. 

Hopper.£9.49 

Tank War.£7.49 


Software for ZX81, Dragon 
and Spectrum Inc. VAT 

Monster Mine (for _ZX 81). .£4.95 
Monster Mine (for Spectrum).£4.95 
Monster Mine (for Dragon). .£7.95 
Space Mission (for ZX 81)..£4.95 
Space Mission(for Spectrum).£4.95 
Space Mission (for Dragon). .£7.95 

Dragon Golf.£7.95 

Dragon Character Generator.£9.95 


SALAMANDER 


Games for Dragon 32 Inc. VAT 

Dragon Trek.£9.95 

Wizard War.£7.95 

Vulcan 0/+.£7.95 

Games Compendium Dl.£7.95 

Golf .£7.95 


Software for Sharp 

Electron 22622.£9.20 

Cribbage .£12.08 

Adventure .£12.08 

Chess.£16.68 


AUDIOGENIC 


Programs for VIC-20 Inc. VAT 

Amok .£6.95 

Alien Blitz.£7.95 

Golf.£7.95 

Spiders of Mars.£19.95 

Sattelite & Meteorites.£19.95 

Bonzo .£7.95 

Trashman.£19.95 

Boss.£14.95 

Tank Attack.£19.95 

Word Craft 

Word Processing package.£125.00 


_ Plus many more at 

niiiiiiH 

your local 

Software for Commodore 

VIC20 Inc. VAT SPECTRUM 

Space Storm.£6.49 , . . . 

ski Run.£4.49 dealer—cal! in 

Dune Buggy.£4.49 

Super Worm.£ 4.49 now and see! 

333 

SANYO Colour Monitor 

CDD3125N 

ONLY 

£228.85 inc. VAT 

(£199.00 ex. VAT) 



SANYO Inc. VAT 

SANYO 12" green monitor. .£80.50 
Slim 3G Cassette Recorder.£29.95 
CTP3131 14"Colour TV Set £229.95 

C12 Cassettes.£0..50 

Single sided, single density 

disks.£1.95 

Double sided, double 

density disks.£3.38 

Disk head cleaner.£16.10 


Single part 11"x 9£"printer 
paper, box of 2,000 sheets. .£13.05 
VIC-20 Accessories from Viscount 
Motherboard without Buffer.£24.95 
Motherboard with Buffer.. £29.90 

16K RAM Pack.£43.95 

32k RAM Pack.£66.95 

64K RAM Pack.£114.94 

Currah Chatterbox Voice 
Synthesiser .£57.45 


the top selling:- 

SINCLAIR ZX-SPECTRUM 






Yes, this top selling micro is now available from 
your local SPECTRUM COMPUTER CENTER in both 
16K and 48K RAM. So now there’s no need to send 
by mail order, just call into your local SPECTRUM 
dealer and pick one up. But just one word of warning, 
with this added availability advantage stocks are 
bound to sell fast - so make it soon! 

SINCLAIR ZX SPECTRUM 16K - £125.00 
SINCLAIR ZX SPECTRUM 48K - £175.00 

Spectrum Computer Centres have no connection whatso¬ 
ever with the ZX-Spectrum Computer manufactured by 
Sinclair Research Ltd. 



SINCLAIR ZX . . 

16K RAM pack 
ZX Printer . . . 

Computer Bookshop INC. 

Software for Sinclair VAT 

Computers 

Bumper 7 IK ZX81.£5.95 

1 K Super Trio ZX81.£7.95 

Labyrinth 16KZX81.£5.95 

Nightmare Park/Music 16K ZX81 .£6.95 

Computacalc 16K ZX81.£7.95 

Personal Banking System 

16KZX81 . £11.44 

Space Invaders/Rescue 

16KZX81 .£6.95 

Breakout 16K ZX81.£5.95 

Mugsy 16KZX81.£5.95 

Mergatroyds 16K ZX81.£5.95 

Progmerge 16K ZX81.£5.95 

Football Manager 16K ZX81 . . . £7.95 
Cassettes for ZX81 Type—10 
6 Game's.£3.95 


. £ 59.95 

Junior Education.£3.95 

Business St Household. ..£3.95 
Skill & Judgement Games £3.95 

Junior Education.£3.95 

Family Quiz.£3.95 

Type—20 

Fantasy Games.£4.75 

Space Raiders & Bombers.£4.75 

Type—30 

Super Programs Nos. 1-8.£4.95 

Type—40 

Backgammon.£5.95 

Flight Simulation.£5.95 

Type—50 

English Literature 1.£6.95 

English Literature 2.£6.95 

Geography.£6.95 

History 1.£6.95 

Maths. 1.£6.95 


Give your ZX81 the 
power of a big micro! 

CHEETAH 64K 
RAM PACK 
ONLY £54.95 


Quality PRINTERS at super LOW prices from Spectrum 


EPSON 



INC. 

Model ~’ oty VAT 

MX80-T3.£378.35 

MX80F/T Type III.£424.35 

MX100 Type III.£539.35 

Please see your SPECTRUM dealer for 
prices of INTERFACE/CABLE options. 


SEIK0SHA 



Now a top quality graphic printer at a price 
you can afford. Centronics interface connects 
easily with most micros. 

Spectrum LOW price £229.94 Inc. VAT 

Cables & Interfaces available for most micros. 


SMITH CORONA 





Model TP-1 

Microprocessor controlled, high quality 
daisy wheel printer at a LOW cost from 
SPECTRUM. Serial, Parallel or IEEE 
Interface. 

Spectrum LOW price £557.75 Inc. 
V AT 



BOOKS 


SELECTION FROM THE COMPUTER 
BOOKSHOP 

30 Hour Basic for the B.B.C. Micro.£5.95 

Let your B.B.C. Micro Teach 

You To Programme.£6.45 

B.B.C. Micro Revealed.£7.95 

Over The Spectrum.£6.95 

60 Games and Applications for the 

Zx Spectrum.£4.95 

Programming The 6502 . £9.95 

Programming Your Zx Spectrum.£6.95 

ZAP Pow Boom for the Vic 20.£7.95 

The ZX Spectrum Explored.£5.95 

Vic Inovative Computing.£6.95 

Mastering Machine Code on Your Zx81.. £7.50 


The Zx Spectrum and how to get 

the most from it.£5.95 

Easy Programming for the ZX Spectrum. . £5.95 

30 Programmes for tie B.B.C. Micro.£4.95 

CPM Handbook.£11.50 

Programming the Z80.£11.95 

20 Best Programmes for the ZX Spectrum. £5.95 

Getting Aquainted with your Vic 20.£6.95 

Machine Code and Better Basic.£7.50 

The Cambridge Colour 

Collection (Spectrum). £6.95 

Vic Revealed.£10.00 

De RE Atari.£17.00 

ATARI Operating system listing.£10.43 


Spectrum Computer Centres have no connection whatsoever with the ZX-Spectrum Computer manufactured by Sinclair Research Ltd. 
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Few only left! 

SHARP PG12t1 


COMPLETE WITH 
CASSETTE/PRINTER 
INTERFACE 


1 


a* ®s®* 


Floppy Disks and Accessories for MZ80A 

Twin Floppy Disk Unit (inc. I/O Card r Disk, Cable) £856.75 
Single Floppy Disk Unit (inc. I/O Card. Disk. Cable) £460.00 

Twin Disk Unit (only). £678.50 

Single Floppy Disk Unit. £480.00 

Cable for F/D Drive. £29.79 

Printers and Accessories for MZ80A, MZ80B & MZ80K 
80 Col Tractor Feed Printer inc. 

Cable. I/O Card & Rom.£477.25 


SHARP MZ80A Maximum user RAM 32,000 Bytes (apx.) 
Text Screen 25 x 40. High Resolution Box 50. Cassette 
Lead, Cassette Player included. 


Ideal for HOME, OFFICE or SCHOOL High per¬ 
formance functions with easyto understand BASIC 
language. 


Spectrum 

LOW Pri 


£ 546 ?? 


Unbelievable Of 0*9*) 
Value at only £ # 

But HURRY I Stocks strictly limited first come first served 



There’s a Spectrum Centre near you ... 

T ON 


AberData at Galloways. 

23 Pier St. 0970 615522 



Camara Arts (Micro Computer 
Division). 36 High St. 
(0276)65848 


CAMBRIDGE 


KP Ltd., 12a Kings Parade. 
022368087 



PV Computers, 38A Water St. 

0254 36521/32611 
(Just Opening) 


ALDERSHOT 


David Saunders Computer 
Centra, 51 Slation Rd. 

0252 20130 (Just Opening) 



Camera Arta (Micro Computer 
Division). 24 St. Ann’s Rd. 
01-427 5469 


I HATFIELD 


Microworld, 2 Crawford Rd. 
(07072)64137 


I LONDON Nl| 

I LONDON N.20| 


Basic Computers A Systems 

Ltd.. 72 Kingsthorpe Hollow. 
0604 710740 


Castlahurst Ltd., 1291 High R 
01-446 2280 


i LONDON NW9 


Moviascopa, 459 Kingsbury Rd.. 
London NW9. 01-204 6352 
(Just Opening) 



D. J. Computers 

11 Town Sq. 

0438 65501 


ALFRETON 


Gordon Harwood. 69/71 High 
St. 0773 832078 


H HITCHIN 


Randall Cox. 18-22 High St. 
Arcade.022231960 


Camera Arta (Micro Computer 
Division). 68A Hermitage Rd. 
0462 59285 


ASHFORD 


Ashford Computer Centra, 

2 Station Parade. Clarendon Rd. 
07842 44955 


Maxton Hayman Ltd., 

5 Broomfield Rd. (0245)354595 


CHESHAM 


Reed Photography & 
Computers, 113 High St. 
0494 783373 
(Just Opening) 


The Computer Centre 
(Humberside) Ltd.. 26 Anlaby 
St. (0482)26297 


ILFORD 


Prot Enterprises. 1 Centreway. 
High Rd. 01-553 0144 
(Just Opening) 


| | LONDONWl] 

| LONDON WlJ 

pH 


Sound Marketing, 

52 St Benedicts St. 0603 667725 
•(Just Opening) 


I jN^fflNGHAM 

| NOTTINGHAM 


STOCKPORT 

I STOKE-ON-TRENT 


Basic 

39-41 Trent Boulevard. 

West Bridgeford 0602 819713 


BANBURY 


Computer Plus, 2 Church Lans. 
(0295)55890 


BARROW-IN- 

FURNESS 


Barrow Computer Centre. 

96 Church St. 0229 38353 
(Just Opening) 


BASILDON 


Godfrey's. 28-32 East Walk. 
Town Centre. 0268 289379 


BASINGSTOKE 


Fisher s, 2/3 Market Place. 
025622079 


BATH 


Software Plus. 12 York St. 
0225 61676 


BEACONSFIELD 


Jameson, 12-14 Warwick Rd. 
049-46 4455 
(Just Opening) 


■ 


|l IPSWICH 


Coventry Micro Centre, 

33 Far Gosford St. (0203) 58942 


DARLINGTON 


McKenna & Brown. 

102 Bondgate. (0325) 59744 


BEDFORD 


Stanad Ltd., 115 Midland Rd. 
0234 49341 (Just Opening) 


DERBY 


C T Electronics, atCamsra 

Thorps, The Spot. 0332 44760 


DONCASTER 


Briarstar Computer Cantra 

13 Netherhall Rd. 0302 67135 
(Just Opening) 


DUMFRIES 


Vennals, 71 English St. 
03874547 


DUNSTABLE 


Dormans. 7-11 Broad Walk. 
0582 65515 


Brainwave, 24 Crown St. 
047350965 


JERSEY 


AudioA Computer Centre 

7 Peter St., 

St. Helier 0534 74000 


KILMARNOCK 


Vennals. 49 Foregate 
0568 32175 


Colormatic Computers. 44 

High St.. Acton. 01-992 7611 


LONDON W11 


Electroleisure, 120 Notting Hill 
Gate. 01-221 7029 


jr OLDHAM 


Home & Business Computers 

Ltd.. 54 Yorkshire St.. 
061-6331608 


Computerama. 11 Market Sq. 
Arcade. Hanley. 

(Opening Soon) 


II ST. ALBANS (Herts)| 


Clarks Computsr Cantra. 

14-16 Holywell Hill. 0727 52991 


ST. AUSTELL 


A B & C Computers. 

11 Brookstone Rd. (0726) 64463 


H tauntonJ 


LOUGHTON 


Micro & Movie Channel 

309 High Rd. 

01-508 1216 


11 LOWESTOFT 


John Wells, 44 London Rd. 
North. 0502 3742 
(Just Opening) 



| LUTON | | PETERHEAD 

| MACCLESFIELD f 



DIMES Electronic Services. 

1-3 Ellis St. 0779 79900 
(Just Opening) 


WATFORD 


SRS Microsystems Ltd.. 

94 The Parade. High St. 
0923 26602 


Alan Chase Ltd., 39 High St. 
09064 5674/4545 
(Just Opening) 


Camara & Computer Centre, 

118 Mill St. 0625 27468 


I MANCHESTER 


Lomax Ltd., 8 Exchange St.. 
St. Ann’s Sq. 061 832 6167 



I LIVERPOOL (Aintree)|| MANCHESTER GTR.I 


David Saunders Computsr 
Centra, 8 Yield Hall Pice. 
0734 580719 



EDGWARE 


Breaker 1-4, 130 High Street. 
01-952 7488/8860 
(Just Opening) 


Sherwoods. Great Western 
Arcade. 021 236 7211 


BOSTON 


Fotosound Computers, 

19 Dolphin Lane. 0205 64781 


BRADFORD 


Photosavs, 18 Cheapside. 
0274 308598 


BRIGHTON 


Capricorn, 1 Queens Rd. 
0273 29634 


BURY 

ST. EDMUNDS 


t EDINBURGH ■■ 

IBiijHfll 

GLASGOW Sff 

i i i iii m i rroJI 


Victor Morris Ltd., 340 Argyle 
St. 041 221 8958 


Hargreaves. 31/37 Warbreck 
Moor. 051-525 1782 
(Just Opening) 


LONDON E8 


McGowans. 244 Graham Rd. 
Hackney. 01-533 0935 
(Just Opening)' 


|| ROTHERHAM 


MANCHESTER GTR.I 


PASE, 213-215 Market St„ Hyde. 
061-366 5935 Telex: 665845 


Kenneth Whitehead. 

2 Market St. 0709 62594 
(Just Opening) 


Irugby 


|gloucester| 

nsHKi 

GRIMSBY 


R. C. Johnson Ltd., 

22 Friargate, Riverhead Centre. 
0472 42031 


GUERNSEY 


IlONPON EC2] 
[LONDON SE11 
LONDON SEdH 


Square Deal. 375 Footscray Rd.. 
New Eltham. 01-859 1516 


LONDON SE15 


Castlahurst Ltd., 152 Rye Lane. 
Peckham. 01-639 2205 


LONDON SW6 


MANCHESTER GTR.I 


The Rugby Micro Contra, 

9 11 Regent St. 0788 70522 


MIDDLESBROUGH 


McKenna & Brown, 

190 Linthorpe Rd. 0642 248345 


11SEVENOAKS 


Ernest Fielder Computers. 

Dorset St. 0732 456800 
(Just Opening) 


IS NEWCASTLE-ON-TYNE 


Newcastle Camera 
ft Computer Mart. 16 Northum¬ 
berland Ct. 0632 327461 


NEW MALDEN 



R. J. Parker ft Son Ltd.. 

11 Portsmouth Rd., Woolston. 
Southampton. 0703 434137/8 
(Just Opening) 


P. D. Hendran, 15 King St. 

0946 2063 
(Just Opening) 

| WIDNES 


Computer City, 78 Victoria Rd. 


051 4203333 


| WIGAN 


Wilding Ltd.. 11 Mtsnas St. 


0942 44382 


| WOKING 


Harpers, 71-73 Commercial Way. 


04862 61061 


| WORCESTER 


David Waring Ltd., 1 Marmion 


House. High St. 0905 27551 


| GT. YARMOUTH 


Tony Hood Electronic. 


26A Market Gate Shopping Centra 


0493 3143 


































































































































































ACCOUNTING 

SYSTEMS 


DATABASE 

SYSTEMS 


PROGRAMMING 

LANGUAGES 


WORD 

PROCESSORS 


EINANCIAt 

MODELLERS 


Discover ou r '-mOmfc- ~ 
range of CP/M software. 

Although we must admit we have not yet found the cure to the 
common cold, we have found the solution to a problem that’s almost as 
daunting. The task of choosing and buying your CP/M software. 

We hold one of the largest ranges of CP/M software, covering most 
applications and uses.These are supplied over various formats includ¬ 
ing: I.C.L. Personal Computer, I.B.M., Rair, Sirius, Superbrain, Apple, etc. 

So if you are fed up with suffering, when all you really need is sound 
advice and off-the-shelf service, then give us a call. 

Telephone: 01-387 8832 or 01-388 9927. ESBE 

Software Limited, Duchess House, 18/19 Warren Street, 

London W1P5DB. 

It’s rather like finding 
the remedy to the 
common cold! 


CP/M is the trademark of Digital Research. 


22PCW 


































0RIC1 



★ 48K user RAM 

★ Full graphics 

★ 16 colours 


★ Full sound 

★ 28 lines x 40 cols 

★ Centronics printer 
port 

£147.79 


000 MODEL A and B 



★ No. 1 educational 
micro 

★ A-32 lines x 40 cols 
B-32 lines x 80 cols 


Twin 
disc drives 


Model A-16K 

£260.00 

Model B-32K 

£346.95 


COMMODORE 64 



★ 64K RAM - 280 

★ Full keyboard 


★ High res 320x200 

★ Music synthesizer 

£299.95 


Sinclair ZX SPECTRUM 


PRINTERS — Full Range 




32K 


£108.00 

£152.00 


Epson MX80FT/3 -£389 
Epson MX 100 £499 

Epson RX80 - £TBA 

Epson FX80 -£TBA 


Nec 8023 £339 

OKI Microline 80 -£199 
Seikosha GP100 £215 

Seikosha GP250X - £260 


COLOUR RGB MONITORS 

, BMC and 
(SANYO 

BMC 1401 
— Ideal BBC 
A and B 
(400 dots) 

£259.00 


Sanyo SCM 
14M — Ideal 
BBC B (600 
dots) 

£399.00 



NEWBRAIN 

— Portable 



DRAGON 32 

— Uses6809E 


★ Lowest cost CPM 
micro available 

★ Expandable to 
2M RAM 


Model A 

£173.00 

Model AD 

£260.00 



★ 32K RAM 

★ Sound 


★ 9 colours 

★ Full keyboard 

£173.40 



E | 313J3E 

- E r £MA 




TO KEY ^ COMPUTER CENTRES LTD. 

Please send me FREE literature 
(Please specify information required) 


i 


Name . 


Address . 


. Post Code. 






















































































































































































































































































































































































































GEMIN 


PERFORMAN 


It can do a powerful job for yo 


SPECIAL LIMITED 
OFFER 

Buy just any two programs at £19.95 
and take one at £19.95 

FREE! 



CASH BOOKS ACCOUNTS 

PROGRAM FOR 

BBC MICRO . . .£95.00 




One of the most innovative business 
prosrams on the market. Most serious 
accountancy packages are written and 
coded by professional and competent 
programmers. The Gemini Cashbook Accounting 
program was written by practising Chartered Accountants and 
coded by professional and competent programmers. This is a 
fundamental difference. 

This practical program is simple to use and will replace your 
manual cash and bank records and by giving you instant 
management information, it may even put your accountant out 
of job ! 

With exceptionally exhaustive user documentation, full 
technical back up and product update policy this program will 
increase the efficiency and profitability of your business. Take a 
look at the information this program will provide. 

* summary of VAT information to enable you to complete your 
VAT returns 

* cumulative receipts and payments report analysed over the 
standard profit and loss and balance sheet heading. 

* option for departmental analysis of sales and purchases 

* print out of all transactions 

* journal routine for entering transfers between accounts and 
year end adjustment for debtors, creditors etc. 

* year end trial balance 

* profit and loss account and balance sheet. 

These statements can be produced at what ever interval 
you require e.g. monthly, quarterly or annually. 


Coming soon:- Integrated Sales + Purchase Ledgers 


"... the systems worked immaculately 
when tested .. 

“Mailist is a very professional piece of software. 

(Which Micro & Software Review Feb 83) 


Here’s a range of software for the independent 
businessman that’s designed to harness the power of your 
micro to deliver the vital information you need in all key areas 
of your business. A breakthrough on both price and 
performance, each program is folly tested and comes with all 
the documentation back up you need. 


“Gemini’s range of software is in the vanguard of 
the releases for ‘serious’ micro users.. 


(Which Micro and Software Review) 




SPREADSHEET ANALYSIS 
BEEBCALC £19.95 
DRAGONCALC £19.95 



FOR BBC AND DRAGON 32. Spreadsheet 
wi gfiJi \ processors have proved to be important 

tools for using micros in business, scientific 
and domestic financial applications. 

Without any programming knowledge at all, you may:- 

* Set up a computerised spreadsheet, with chosen row and column names. 

* Specify formulae relating any row or column to any other. 

* Enter your source data and have the results calculated. 

* Save the results on tape (or disk - BBC) for later reloadins and manipulation. 

* Print the tabulated results in an elesant report format. 

* Experienced users may access saved files and write their own reporting or 
graphics presentation programs for the results. 

Some typical applications:- 

* Small business accounting applications, e.g. profit and loss statements and 
cashflow projections, break-even analyses etc. 

* Investment project appraisal - anything from double glazing to oil rigs! 

* Comparing rent/lease/buy options 

* Processing the results of scientific experiments or field studies 

* Engineering calculation models 

* In fact, anything that involves repeated re-calculation of results presented in 
tabular or spreadsheet format. 

Program Availability Chart:- 



Database 

Stock 

Control 

Mailist 

invoices & 
Statements 

Spread 

sheet 

Analysis 

Cashbook 

Accounting 

Word 

processor 

Home 

Accounts 

Commercial 

Accounts 

Sinclair 
Spectrum 
16k or 48k 

• 

• 

• 





• 

• 

Dragon 

32k or 64k 





• 



• 


V1C20 

(16k+) 

• 

• 

• 

• 




• 

• 

Sinclair 

ZX81 

(16k+); 

• 









Grundy 

Newbrain 

• 









Texas 

T199 4 a 

• 









Osborne 1 

• 









Sharp 
m280A 

• 

• 

• 

• 




• 

• 

Sharp 

MZ8QK 

• 

• 

• 

• 




• 

• 

Sharp 

MZ80B 

• 

• 

• 

• 




• 
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BBC micro 
model 

A or B 32K 





















































rs NEW 

CE SOFTWARE 


ir business at petty cash prices. 



INVOICES AND STATEMENTS ♦ . ♦ £19.95 

Compatible with most micros. See table. Ideal for the small 
business. A complete suite of programs together with 
generated customer file for producing crisp and efficient 
business invoices and monthly statements on your line printer. All 
calculations include VAT automatically, and the program allows your 
own messages on the form produced. This program gives you superb 
presentation and saves time on one of the most tedious tasks in the 
office. 

COMMERCIAL ACCOUNTS • • * £19.95 

Compatible with most micros. See table. A gem of a 
! P " program, all for cassette, with the following features:- Daily 
J Journal. Credit Sales. Cash Sales. Credit Purchases. Purchases 
- other. Sales Ledger. Purchase Ledger. Bank Account. Year to date 
summary. A fully interactive program suitable for all businesses. Files 
can be saved and loaded and totals from one file carried forward to 
another on cassette. Particularly useful from a cash flow point of view, 
with an immediate accessibility to totals for debtors and creditors. Bank 
totally supported with entries for cheque numbers, credits and, of 
course, running balance. 

MAILING LIST . . . £19.95 

Compatible with most micros. See table. A superb 




m 



DATABASE . . . £19.95 

Compatible with most micros. See table. The program that 
everyone needs, the most valuable and versatile in your 
collection. Facilities include sort search, list print if required. 
Can be used in place of any card index application; once purchased 
you can write your own dedicated database to suit your particular 
needs with a limitless number of entries on separate cassettes. 

STOCK CONTROL . . . £19.95 

Compatible with most micros. See table. Dedicated 
software with all that’s necessary to keep control of stock. 
This program will take the tedium out of stock control and 
save time and money. Routines include stock set up, user reference 
number, minimum stock level, financial summary, line print records, 
quick stock summary, add stock, delete/change record and more. 

HOME ACCOUNTS . . . £19.95 

1 Compatible with most micros. See table. Runs a complete 
home finance package for you with every facility necessary 
for keeping a track of regular and other expenses, bank 
account mortgage, H.P. etc. This program also allows you to plot 
graphically by Listograms your monthly outgoings. 

WORD PROCESSOR. . . £19.95 

Compatible with most micros. See table. This program 
features routines found in much larger and more expensive 
packages with a typical word length of 5-6 letters it allows 
for around 1000 words in memory at one time. Ideal for the user who 
requires a simple program to write letters on his computer. Features 
include, block delete, block insert, search and replace, edit text, display 
text and more. 


AB 

CD 


dedicated database to allow for manipulations of names 
and addresses and other data. Gemini’s unique ‘searchke/ 
system gives you a further ten ‘user-defined parameters’ to make your 
own selections. Features include the facility to find a name or detail 
when only part of the detail is known, it will print labels in a variety of 
user specified formats. 

Dealer/Trade enquiries invited - generous trade discounts for quantity 
Special ACCESS card instant sales hotline AOOCO C4AC 

for GUARANTEED despatch within 24 hours ... I d ♦ vw/wAV I 

24 hr Ansaphone Service. 

All enquiries other than credit card sales to 03952-5832 
Gemini. Functional Software Specialists. 9, Salterton Road, Exmouth, Devon. 


( 

i 

i 

i 

i 

I 

i 

I 


Tick the box for Program you require. Prices include VA.T. and Package and Postage. 

Please supply the following cassette software. 

Database.£19.95 □ ZX81 16K Database..-.. £9.95 □ 

Stock Control.£19.95 □ BBC Cash Book dr* or tape.£95.00 □ 

Mailing List.£19.95 □ BBC Disks - other titles.£23.95 □ 

Invoices and Statements.£19.95 □ Osborne Disk Database.£23.95 □ 

Commercial Accounts.£19.95 □ Word processor .£19.95 □ 

Home Accounts.£19.95 □ Beebcalc. £19.95 □ 

Dragoncalc. £19.95D 

Name____ 

Address_ 




Machine Type_ 
I enclose_ 


^Memory Size_ 


Make cheques and postal orders payable to Gemini Marketing Ltd. 

Diners Card Number_Access Number 

Signature_ 


. r^CMN«SCLUl 
\ INTERNATK> 

Gemini. Functional Software Specialists, 9 Salterton Road, Exmouth, Devon. 
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If you’ve got an 

OCTET KSR or MSR typewriter 
interface*, now look 
at the ADD-ONS available. 

OCTET-TI 

• Stand-alone cassette interface 
unit and standard cassette recorder 

• RS232 connection for WRITE 
and READ operations. 

• INFINITE memory storage capacity 
(C15= 112,000 chars.) 

• Switch selectable baud rates. 

• Will connect to the OCTET-MSR typewriter interface and 
other RS232 devices. 

• Tape counterpsed to identify start and end of data 
blocks. 

• Extremely easy to use. 

OCTET-CD 

Standard cassette deck used in conjunction with the 
OCTET-TI. Supports most standard cassette tapes which 
are available from Duplex Communications Ltd. Facilitates 
data block counter and 5 pin DIN socket for data read and 
write. High speed, high density, storage eg standard C15 
tape will store approximately 112,000 chars. 

OCTET-TF 

Tractor feed unit simple clip-on device with standard 
tractors which are variable for most continuous paper 
widths. Requires no workshop modifications. 

OCTET-EI 

• IEEE to RS232 converter for PET microcomputer. 

• Connects to OCTET-KSRand MSR interfaces. 

• OCTET-EI interface dimension 4"X7"X2 1 /2 , \ 

• Unidirectional unit with facility to daisy chain a disk 
driye/printer. 

• Selectable Baud rates. (Standard 1200 Baud). 

• Crystal controlled for stable transmission. 

• GENERAL PURPOSE DEVICE; can be used between PET 
and any RS232 device. 



I for RS232 serial connection. 


OCTET-AI 

• RS232 plug-in PCB. 

• Facilitates Apple I and I 

• Simple installation. 

• Selective baud rates. 

• Allows connection to OCTET-KSR and MSR typewriter 
interfaces and other RS232 devices. 

• Full handshaking capability on buffer-full conditions. 

OCTET-PO—Telex tape punch station 

• Stand alone table top unit. 

• Attractive, modern design: quiet operation. 

• Punching speeds up to 75 char/s. 

• Plug compatible with OCTET/MSR typewriter interface. 

OCTET-PR 

As OCTET-PO but facilitates punching and reading of telex 
tapes. 

The Duplex Suss-Box and Adaptor enables the user 

to make the correct connection between a computer and its 
peripherals. This is achieved by ‘linking’ the commonly used signals of 
RS232C through a ‘matrix-block’ and connector pins. If the user 
wishes to connect their computer to the OCTET — MSR or KSR 
typewriter/printer then please refer to DUPLEX’S SUSS-BOOK for 
guidance 


Full details from sole suppliers: Duplex Communications Ltd and Duplex Communications (South) Ltd 



DUPLEX 


Dealer Enquiries 
Welcome 


Communications 


The Interface People 


Midlands/North— 2 Leire Lane, Dunton Bassett, Nr. Lutterworth, Leicestershire LE17 5JP. Tel: 0455 209131 
South-52 High Street, Stock, Essex CM4 9BW. Tel 0277 841011 

*The OCTET-KSR and MSR typewriter interfaces are sold exclusively by BRITISH OLIVETTI and their distributors. 

Please contact your local agent for further details. 
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TELEWRITER' 

the DRAGON 32 Word Processor 


rELEWRITER 

relewriter is the powerful word processor 

lesigned specifically for the DRAGON 32 

Computer. It can handle almost any serious 

vriting job and is extremely easy to use. It 

las all the advanced features you need to 

:reate, edit, store, format and print any 

:ind of text. With Telewriter you can 

luickly produce perfect, finished copy for 

etters, reports, term papers, articles, 

echnical documentation, stories, novels, 

creenplays, newsletters. It is also a flexible 

md efficient way to take notes or organize 

deas and plans. 

______________ 

Tie DRAGON 32 is an incredibly powerful 
nd versatile computer, but for text editing 
: has some major drawbacks. The small 32 
haracter by 16 line screen format shows 
ou too little of the text and, combined with 
:s lack of lower case letters, bears little 
esemblance to the way text really looks on 
he page. Reverse video in place of lower 
ase just adds confusion. 

'elewriter eliminates these shortcomings 
/ith no hardware modifications required. By 
sing software alone, Telewriter creates a 
ew character set that has real lower case 
Tters, and puts 24 lines of 51 characters on 
he screen. That’s more on-screen characters 
han Apple II, Atari or TRS-80 Model III. 
Tat’s more than double the DRAGON 32’s 
tandard display. 

ULL SCREEN EDITOR 

he Telewriter editor is designed for 
laximum ease of use. The commands are 
ngle key (or single key plus control key), 
ast, and easy to remember. There is no 
eed to switch between insert modes and 
elete modes and cursor movement modes, 
ou simply type. What you type is inserted 
ito the text at the cursor, on the screen. 

/hat you see on the screen is always the 
urrent state of your text. You can move 
uickly through the text with one key cursor 
lovement in all 4 directions, or press the 
lift key simultaneously for fast, auto- 
?peat. You can jump to the top or bottom 
f the text, and beginning or end of a line, 
love forward or backward a page at a time, 
r scroll quickly up or down. When you 
/pe past the end of the line, the wordwrap 
mature moves you cleanly to the next. 

ou can copy, move or delete any size block 
f text, search repeatedly for any pattern of 
daracters, then instantly delete it or replace 
with another. Telewriter gives you a tab 

. . truly a state of the art word 

'oeessor . . . outstanding in every respect 

_- The RAINBOW, Jan. 1982 


The only one with all these features 
for your DRAGON 32 

51 column x 24 line screen display 
Sophisticated full-screen editor 
Real lower case characters 
Powerful text formatter 
Works with any printer 
Special MX-80 driver 
Requires absolutely 
no hardware modifications 
★ Tandy colour version 
_ also available _ 

key, tells you how much space you have left 
in memory, and warns you when the buffer 
is full. 

FORMAT FEATURES 

When it comes time to print out the finished 
manuscript, Telewriter lets you specify: left, 
right, top, and bottom margins, line spacing 
and lines per page. These parameters can be 
set before printing or they can be 
dynamically modified during printing with 
simple format codes in text. 

Telewriter will automatically number A4 
pages (if you want) and centre lines. It can 
chain print any number of text files from 
cassette without user intervention. You can 
tell it to start a new page anywhere in the 
text or pause at the bottom of the page. 

You can print all or any part of the text 
buffer, abort the printing at any point, and 
there is a “Typewriter” feature which allows 
you to type straight to your printer. Because 
Telewriter lets you output numeric control 
codes directly (either from the menu or 
during printing), it works with any printer 
(Tandy, Seikosha, MX-80, Okidata, NEC 
8023, C. Itoh 8510, Centronics, GE 
Terminet, Smith Corona TP-1, etc.). 

There’s even a special driver for the Epson 
MX-80 that lets you simply select any of its 
12 fonts and do underlining with a single 
underline character. 

CASSETTE INPUT/OUTPUT 

Because the Telewriter makes using cassette 
almost painless, you can still have a 
powerful word processor without the major 
additional cost of a disk. The advanced 
cassette handler will search in the forward 
direction till it finds the first valid file, so 

there’s no need to keep retyping a load 

command when you are lost in your tape. 

The Verify command checks your cassette 

save to make sure they’re good. You can 
save all or any part of the text buffer to 
cassette and you can append pre-existing 

files from those you have in the buffer 

already. 


ASCII COMPATIBLE 

Telewriter turns your DRAGON 32 into the 
most powerful, lowest cost, word processor 
in the world today. But that’s not all. The 
simple ASCII conversion program provided 
with Telewriter means you can use the full 
power of the Telewriter editor for creating 
and editing BASIC and assembly language 
programs. It means you can use Telewriter 
to prepare or edit text files used with any 
data communications program. 

Telewriter costs £49.95 on cassette and is 

AVAILABLE FROM 
DRAGON 32 
DEALERS 
NATIONWIDE 

OR DIRECT FROM 


41 TRURO ROAD, ST. AUSTELL, 
CORNWALL PL25 5JE 
24 HOUR ORDERLINE 0726 67676. 



SEND FOR OUR FREE 
SOFTWARE LISTS FOR 
DRAGON 32 & TANDY 
RANGE OF COMPUTERS. 
PLEASE STATE WHICH 
COMPUTER YOU OWN 

Name_ 


Address . 


Make j type of computer 


please include a 1st Class Stampj 


. . . one of the best programs for the Color 
Computer I have seen . . . 

- Color Computer News, Jan. 1982 


)ple II is a trademark of Apple Computer, Inc.: Atari Is a trademark of Atari, Inc.: TRS-80 is a trademark of Tandy Corp.: MX-80 is a trademark of Epson America, Inc 

DRAGON 32 is a trademark of Dragon Data Ltd. 






















ATA THE PRICE BEATERS 



System Expansion 

64K Memory Board.£277 

I 28K Memory Board.£382 

I92K Memory Board.£476 

256K Memory Board.£572 

5 I 2K Memory Board.£980 

Baby Blue.......£392 

Big Blue.£392 

Hard Disks 


5 mb Winchester. 

I 2 mb Winchester. 

20 mb Winchester (with tape backup) . 

Other Accessories 


Mono Graphics Monitor.£ 155 

Colour Monitor.£625 

Colour/Graphics Card.£340 

AsynchronousCommsCard.£ I 70 

Printer adapter.£63 

IBM Joysticks.£42 

Light pen.£ 1 59 


..£1648 

..£2197 

..£2699 


IBM Software 

IBM Pascal Compiler.....£359 

IBM Cobol Compiler..£838 

IBM Fortran Compiler.£420 KSJ 

IBM Basic Compiler. £409 

IBM Macro Assembler.£ 1 19 

UC5D P- System Pascal.£749 

UC5DP-System Pascal Compiler ..£2 10 

UCSD P- System Fortran 77.£749 

Fortran Compiler 77 ..£210 

CP/MC86. £287 k 

Visicalc256K.£159 

Supercalc. .£ I 75^ 

TimeManager..£108 ^ \>6 

Volkswriter.£ 146 

Easywriter II,.£229 ^ ' ^ 

Wordstar.£245 

Mailmerge.£89 

dBase 2.£329 

Desktop Plan.£ 196 

Graph Magic.£99 

Visitrend/Plot.£189 

Visidex.£166 

Visible. £ 156 

Micro-finesse..£499 





All M.P.S.L. Business 
Accounting Software in stock 
at unbeatable prices, please ^ 
phone for list. 


Championship Black Jack.£28 

Microsoft adventure.£42 

Deadline.„.<£42 

Zorks I to 3 (each).£29 


While 

Stocks 


lease add 1.5% to your order for UK delivery charge. 

Payment accepted by cash/bankers draft/building society 
cheque for immediate despatch. 

All goods are normally in stock, however please confirm before 
collecting. 

We are open from 9.30am to 5.00pm Mondays to Saturdays. 

Credit of 30 days is available on official orders from PLCs. Hospitals 
and educational establishments, subject to a 5% surcharge. 

Otherwise cheque with order. Please allow 10 days for cheque clearance. 

Export orders welcomel 




ata systems 


Mail Order 


We accept both Access 
and Barclaycard subject 
to a 5% surcharge. 
Telephone or ders are 
welcome on [■■■■ 

01-833 0044(4 lines) 

All prices plus 15% VAT 

E. &O.E 


4, ALBIOH HOUSE, 1, BACK HILL LONDON EC1 
01-833 0044(4 lines) Telex 25102 Albeta G 


C Basic 86. £ 159 

Level II Cobol with forms 2.£549 

Microsoft Basic Compiler.£239 

Microsoft Pascal Compiler.£299 

Microsoft Fortran Compiler.£299 

Microsoft Cobol Compiler.£439 

CP/ M Programmers Kit.£169 

MS6 Dos Programmers Kit.£169 

IEEE 488 Package.4' 169 

Graphix/ BisigrafGraphics Pack..£ 169 

ACT Pulsar Software at unbeatable prices 


commodore 

COMPUTERS 

4016 16K.<£495 

4032 32K.£625 

8*032 32 K.£799 

8096 96K.£1075 

Super Pet 9000. .£ 1345 

203 I I 7 1 K Single D/ Drive £349 

4040 343K Dual D/ Drive.£625 

8050950K Dual D/Drive £799 

8250 2 mb Dual D/ Drive £1195 

9060 5 mb Hard Disk £ I 795 

9090 7.5 mb Hard Disk.12245 , 

C 2MCassette Unit.£36 

/ > 

Soltware prices on application \V * 

Y \C C ' 


DISK DRIVES 


























































































BBC 

It’s a Winner! 


GTM 

BBC Microcomputer System A & B 


Arcade Action 


£11.90 + £lp&p 



BBC Machines 

Model l A’ £299 

16K RAM 32K ROM. Full colour, high- 
resolution graphics (+£7" p+p) 

Model ‘B’ 32K RAM 32K ROM £399 
16 Colour graphics (+£7 p+p) 

14" RGB Colour Monitor (as used in 
the BBC Computer programme) £279 
(+£9.50 courier) 
12" Green Monitor £95 

(+£6.50 courier) 
BBC Joystick £13 p.pair (+£1 p+p) 

BBC Software 

Monsters, Meteors, Rocket Raid, Tree of 
Knowledge, Philosopher’s Quest, Sphinx 
Adventure, Snapper, Planetoid, Arcadians, 
Super Invadors, Castle of Riddles. All at £9.95 
(+ £1.00 p&p) on each item 
Forth £16.85 


GTM Software 

Word Build: An educational game using colour 
and full graphics, sound and encouragement 
fully error trapped, supplied with full docu¬ 
mentation for own word list input. Fully 
adaptable to any child needs (4 to any age). 

Smiler (phonic spelling game): aids the teacher 
teaching of the letter sounds and spellings. 
Emphasises consonant and vowel recognition. 


Accessories for BBC Computers 
Cassettes per 10 £4 (+£1 p+p) 

Verbatim single sided double density 
disks, box of 10 £19.99 

(+£1 P+p) 

GP80 and GP100 ribbon £4.75 

(+£1 p+p) 

Printer Cable (parallel) £15 

(+£1 p+p) 

6522 buffers £4.75 (+£1 p+p) 

DIN to Jack cassette leads £3.50 

(+£1 p+p) 

BBC Machine dust covers £3.95 

(+£1 p+p) 

Books 

BBC 30 hour BASIC £5.50 

(+£1 p+p) 


BASIC Programming on the BBC 
Micro " £5.95 

(+£1 p+p) 

Programming the 6502 £11.75 

(+£1 p+p) 

All the products are the official 
versions, beware of imitations, 
they will invalidate your guarantee 


Printers 

Acorn GP 80A Printer 
Lowest ever price! 
Acorn GP 100A Printer 


£199 

(+£4.50 p+p) 
£228 

(+£4.50 p+p) 


864 York Road, Leeds 
Tel: 0532 865118 

(Opening 28th February) 


Barclaycard and access welcomed 


ALL PRICES INCLUDE VAT 

PLEASE RING FOR AVAILABILITY OF 
ITEMS & ALLOW 21 DAYS FOR DELIVERY 


GTM 


2 ROSE COURT GARFORTH LEEDS LS25 INS 
TEL: 0532 865118 


TCS/Computer Systems Ltd. 

#4 4404 -12 St. N.E. Calgary, Alta. Canada T2E 7A1 

(403) 230-1448 

Kn^sl C64-LINK V-LINK (VIC-20) CARTRIDGE 


Cartridge 
Expansion Slot 


Serial 
Audio I/O 
Switch RF Video Port 


(future) 
Cartridge 
Mother Board 


CP/M 

POWER ‘ And 
PAL 


<§> V 


IEEE Disks 
(2031) (4040) 
(8050) (8250) 
(9090) 


IEEE Printers 
(4022) (8023) 
(8300) 

_etc._ 


IEEE toParallel 
Interface 
Parallel 
Devices 


Other 

Cartridges 



Tape 


VIC Modem 






1541 Drive 
And 

1525 Printer 

or 1515 Printer 


or VL3 Cable 

to Parallel 

Printer 





— 

IEEE to Serial 
Interface 

True Serial 
Devices 


or VL4 Cable 

to Standard 

Modem 


Dealership inquiries invited 

C64 is a copyright of Commodore Business Machines, 
uopyngrm |fK , 5 a copyright of Richvale Tele- 

•nd communications. CP/M is a registered trademark of 

Tr.rfawn.rfc. Digital Research POWER is a trademark o» Pro- 
fesstonal Software PAL is a copyright of Brad 
Templeton 


Give These Expanded 
Capabilities To Your 64 

★ The ability to transfer data from 
any type of device to another 
(IEEE, Serial, Parallel) 

★ BASIC 4.0 which allows you to 
run more PET BASIC programs 
and gives you extended disk 
and I/O commands. 

★ The ability to have several 64s 
on line together - sharing 
common IEEE devices such as 
disks or printers with Spooling 
Capability. 

★ Built-in machine language monitor. 

★ A built-in terminal or modem 
program which allows the 
system to communicate 
through a modem to many 
bulletin board systems and 
other computer mainframes. 

★ Compatibility with CP/M. 
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DIR COMPUTER SYSTEMS LTD. 



LSI M4 TWIN PROCESSOR 8 & 16 BIT. 
AVAILABLE NOW. 

5 V 4 " & 8" Disk Options. 800K - 2.4 Mb. 10 Mb. 
Winchester hard discs. 


WORDPROCESSING. M4 + WORDSTAR = DEDICATED WORDPROCESSING. 

SOFTWARE APPLICATION MATS AND THE M4’s 
PROGRAMMABLE FUNCTION KEYS ALLOW SIMPLE, 
EFFICIENT OPERATION. 


COMPANY ACCOUNTS. DIR ACCOUNTS SYSTEM. 

FULLY INTEGRATED ACCOUNTS SYSTEM 
DEVELOPED SPECIFICALLY FOR SERVICE BASED 
INDUSTRIES. 


FINANCIAL MODELLING. MASTER PLANNER. 

COMPLETELY COMPATIBLE WITH THE 
DIR ACCOUNTS SYSTEM. REMOVES TEDIOUS 
DATA ENTRY. 


DATABASE. DMS. 

DATA BASE MANAGEMENT SYSTEM ALLOWING TOTAL 
FLEXIBILITY OF STOCK AND OTHER RECORD 
APPLICATIONS. 


CONTACT. PAUL HANSON, DIR COMPUTER SERVICES 

19 CLIFFORD STREET, LONDON, W1. TEL. 01-439 4354. 
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ThE 'MAPEP FREAK\ GREATER SPOTTED. NERZES 
TUNED TO A FMS DECREE. WUP-BHED 
UNABLE 7V SiT STILL. HAS hJO INTEREST ItO 

mmum other, team savum the 

UNIVERSE BHLUNGH71ME. AU)W SCORE 
PLUNrtES HIM im DEPTHS OF DESPAIR. 
TWITCHES VIOLEMTIHIWHEM ASLEEP. 

BllfJkS OtOLH OCCAUOtOAUH. BREATHES 
THRDUAH CrfVrrEt? TEETH.EAStCU SFVftW 

BECAUSE OF FACE MSO& MASK-RICUD. 


WE’LL FIT 
YOU OUT! 


1^ 

I 
I 
I 

V- 

VK20 NEW LOW 


AT CHRDMASONIC WE MOW-HOW 
TO PRESCRIBE FOR EVEN THE 
MOST INSATIABLE APPETITE FOR 
SOFTWARE, AS MAW SPECIES OF 
COMPUTER BUFF ARE ENDANGER® ’/<f t 
BHPOORSUPFtH. IFUOU CALL ONUS, f h 
WE CAN APV&6 ON ALL ASPECTS OF 1 M 
pier, AW FlTHOU OUT WITH gjj% (1 { 
THE RltiHT HARDWARE TV MAKE ^ 
THOSE AUENS SCQOT. DON'TDEIAU! 



PRICE £129 


VIC PRINTER 
£ 212.00 

80 Characters per line, 30 Characters 
per sec.. Tractor Feed Dot matrix printer. 



VIC SINGLE 
FLOPPY DISK 

OUR PRICE £286 
174K Byte Storage 
Direct Interface to ' 
Compatibility with 


DRAGON32 

* 9 Colours 

* 32K RAM memory 
as standard, 
expandable to 64K 

* Extended Microsoft 
colour basic as standard 


* Typewriter 
Keyboard 

* 6809E.CPU 

* Advance sound 
feature 

* 32 Columns 
x 16 Lines 
OUR PRICE 
€189 






VIC 

CASSETTE 

DECK 

£39.00 

Free cassette with 
6 programs supplied 


COLOURGENIE 


EG 2000 

PAL VERSION 

* Typewriter 
Keyboard 


* 8 colours 

* Extended Microsoft 
colour basic standard 

* 16K RAM standard 
expandable to 32K 


* Serial and Parallel 1 10 Ports * CPU: Z80A/2.2 MHz 

* 3 Sound Channels * 40 Columns x 24 Lines OUR PRICE £199 




U2U3B 

MODEL A & B 



{GP100A 

SEIKOSHA 


FULL GRAPHICS CAPABILITY 
CENTRONICS PARALLEL 
INTERFACE 
OUR PRICE 


, T AUTH ORISED DEALER] 

[Full Technical Sup port and After-Sales Service| 

"XccisSORIES F° R Y ° £3 1.00 

sup,. E«pand*; “““twloo 


im 

CPiroMftortc "HBll of Fame Album" 



BERSOHRL OOflPUTERS 

48 JUNCTION RD, ARCHWAY 
LONDON N195RD Telex22568 



Album. fySrt bu cutting ou/ W 
cartoon on -Hus 36, one M 3 
series ofrtO. We wH/send ipu 
4fe cdffoou of uourcMce 

r.midae£ 28.00 o0 \ wMtewecu order,-toMelpw 

Machine code Mon^or ^ ^ raM C am ,dge £S ■ -J ^ j ^ E/c/UElVEjftfr 

8K RAM Cartridge COK&hOtf. fTfe for fat full 


programmers 


Aid Cartridge * 


TELEPHONE 


012639493/5 



I am interested in a home computer. 
Please send me further details 

□ VIC 20 □ DRAGON 32 □ COLOUR GENIE 

□ ADD-ONS □ SOFTWARE □. 


TERMSOF BUSINESS All prices m( !b% VAT 

Delivery charged at Cost Prices valid for cover date of this mag 

Access and Barclaycard orders welcome 


NAME: 


ADDRESS. 


&75P- 


PCW31 

















































































WHEN IT COMES ■ 
TO MICROC OMPUTER 
SOFTWARE ■■■ 

WE WROTE 
THE BOOK! 





H c 


Iow do you stay up-to-the-minute with 
the rapidly changing world of microcomputer 
software? Get the Lifeboat Catalogue. 

The latest innovations The new 

Lifeboat Catalogue is packed with the latest 
state-of-the-art software. And if we publish a 
new program after the latest catalogue has 
gone to press, we enclose a flash bulletin in 
your copy. 

The greatest selection 

Because Lifeboat is the world's largest 
publisher of microcomputer software, 
our catalogue offers you the greatest selection of 
programs for business, professional and personal use. Our 
more than 200 programs range from the integrated 
accounting and professional practice systems to office 
tools for book-keepers and secretaries to sophisticated 
tools for programmers. Included are business systems, 
word processors,programming languages,database 
management systems, application tools and advanced 
system utilities. 

We specialise in software that runs on most small 
business computers. Our more than 60 media formats, 
including floppy disks, data cartridges, magnetic tape and 
disk cartridges,support well over 100 different types of 
computer. 

Get full service We give the crucial dimension 
of after-sales service and full support to everything we sell. 

That includes: 

• An update service for software and documentation. 

• Telephone, telex and mail-order services in the London 
office and at overseas offices in the United States, France, 
Switzerland, West Germany and Japan. 

• Subscriptions to LifelinesI M the monthly magazine that 
offers comparative reviews,tips,techniques,identified 
bugs and updates that keep you abreast of change. 




Get it now Lifeboat 
now serves tens of thousands 
of satisfied customers with our breadth of up-to-date, fully 
tested, fully supported and competitively priced software. 

You may not need all we offer, but we offerjust 
what you need. After all, we wrote the book. 


World's forem| 




lifeboat Msociates 




Mail coupon to: Lifeboat Associates 

PO Box 125, London WC2H 9LU or call 01 -836 9028 

□ Please send me a free lifeboat catalogue. 

Name 

Title_ _ _ 

Company 

Address 

Postcode 

Copyright © 1981, by Lifeboat Associates. 


PCW/4/83 


Lifeboat Worldwide offers you the world's largesc library of software. Contact your nearest dealer of Lifeboat. 

USA Lifeboat Associates 1651 Third Ave. New York NY 10028 Tel (212) 860-0300 Telex 640693 (LBSOFT NYK) TWX 710 581 -2524 JAPAN Lifeboat Inc. OK Bldg. 5F 1 -2-8 Shiba-Daimon Minato-ku 
Tokyo 105 Japan Tel 03-437-3901 Telex 2423296 (LBJTYOJ ENGLAND Lifeboat Associates Ltd PO Box 125 London WC2H 9LU England Tel 01-836 9028 Telex 893709 (LBSOFTG) 
SWITZERLAND Lifeboat Associates GmbH Hinterbergstrasse Postfach 251 6330 Cham Switzerland Tel 042-36-8686 Telex 865265 (MICO CH) W GERMANY Intersoft GmbH Schlossgartenweg 5 
D-8045 Ismaning W. Germany Tel 089-966-444 Telex 5213643 (ISOFDJ FRANCE Lifeboat Associates SARL 10 Grande Rue Charles de Gaulle 92600 Asnieres France Tel 1-733-08-04 

Telex 250303 |PUBLIC X PARIS) 


32 PCW 










For further information or a demonstration contact:- ICE 16/18 Littleton Road, Ashford, Middlesex TW151UQ. Telephone Ashford (07842) 47271 /47171 Telex 8952042 (DP CUST G) 





galaxy wmfflmm 

COMPUTER > REQUIREMENTS 
SYSTEM ^ YOU HAVE 



¥ GM813-CPU/ 
64K RAM Board 

★ 4 MHz Z80A CPU 

★ 64K Dynamic RAM 

★ RS232 Serial Interface 

★ Two 8-Bit I/O Ports 

★ 1200 Baud Cassette 
Interface 

★ Extended and Page 
Addressing Modes 

GM812- 
IVC Board 

★ 80x25 Display Format 

★ On-board Z80A 
Microprocessor 

★ Buttered Keyboard Input 

★ Programmable Character 
Generator 

★ 160x75 Pixel Graphics 

★ Light Pen Input 

GM 829-FDC / 
SASI Board 

I ★ Single/Double density 
| operation 
[ ★Single/Double sided drive 
operation 

★ Up to 3 mixed 3.5". 5.25” 
and 8" drives 

★ Industry Standard SASI 
hard-disk interface 


The cost-effective solution to 
your computer needs for only 


£ 1 , 495 * 


Features include: 

• Twin Z80 Processors 

• 64K Dynamic RAM 

• 800K Disc Based Storage 

• 80 x 25 Screen Format 


Dual Printer Interfaces 
Modular Design 

Extra Disc Drives Easily Added 
Winchester Expansion Available 
Net Working System Available 
Additional Slots for 2 Cards 
12" Green or Amber Monitor 


For just £1,495 the Galaxy 2 provides the basic requirements for a small 
business system: 

• Central Processor Unit with 64K of RAM 

• Twin disk drives (400K storage per drive) 

• Keyboard and 12" monitor 

But unlike many other small-business systems the Galaxy System is 
specially designed for expansion and flexibility to meet changing 
requirements. It uses the world’s bestselling microprocessor, theZ80A, and is 
based on industry-standard 80-Bus boards. The business system uses only 3 
boards in the 5 spaces available, so extra cards can be “plugged-in” to 
expand the system; for example to expand the memory, or to give a colour 
facility, or to develop the Galaxy for the particular requirements of education, 
research, software development etc. 

It has a CP/M operating system which gives access to the largest range of 
software available for any machine. In particular, Gemini can offer QUIBS; a 
small-business package developed especially for the Galaxy. 

The Galaxy has industry-standard interfaces (parallel and serial), and 
Gemini Microcomputers can supply a full range of compatible hardware 
including a Winchester sub-system and printer. 

The Galaxy offers the most cost-effective way of obtaining a basic unit 
which is capable of developing to meet your particular requirements; now 
and tomorrow. 

¥i 

W& Gemini Microcomputers Oakfield Corner Sycamore Road Amersham Bucks HP6 5EQ 



* Price is exclusive of VAT 




























Sinclair ZX Specti 




16K or 48K RAM... 
full-size moving- 
key keyboard... 
colour and sound... 
high-resolution 
graphics... 

From only 

£1251 


First, there was the world-beating 
Sinclair ZX80. The first personal computer 
for under £100. 

Then, the ZX81. With up to 16K RAM 
available, and the ZX Printer. Giving more 
power and more flexibility. Together, 
they’ve sold over 500,000 so far, to make 
Sinclair world leaders in personal 
computing. And the ZX81 remains the 
ideal low-cost introduction to computing. 

Now there’s the ZX Spectrum! With 
up to 48K of RAM. A full-size moving-key 
keyboard. Vivid colour and sound. High- 
resolution graphics. And a low price that’s 
unrivalled. 

Professional power- 
personal computer price! 

The ZX Spectrum incorporates all 
the proven features of the ZX81. But its 
new 16K BASIC ROM dramatically 
increases your computing power. 

You have access to a range of 8 
colours for foreground, background and 
border, together with a sound generator 
and high-resolution graphics. 

You have the facility to support 
separate data files. 

You have a choice of storage capa¬ 
cities (governed by the amount of RAM). 
16K of RAM (which you can uprate later 
to 48K of RAM) or a massive 48K of RAM. 

Yet the price of the Spectrum 16K 
is an amazing £125! Even the popular 
48K version costs only £175! 

You may decide to begin with the 
16K version. If so, you can still return it later 
for an upgrade. The cost? Around £60. 


Ready to use today, 
easy to expand tomorrow 

Your ZX Spectrum comes with a mains 
adaptor and all the necessary leads to 
connect to most cassette recorders 
and TVs (colour or black and white). 

Employing Sinclair BASIC (now used 
in over 500,000 computers worldwide) 
the ZX Spectrum comes complete with 
two manuals which together represent a 
detailed course in BASIC programming. 
Whether you’re a beginner or a competent 
programmer, you’ll find them both of im¬ 
mense help. Depending on your computer 
experience, you’ll quickly be moving 
into the colourful world of ZX Spectrum 
professional-level computing. 

There’s no need to stop there. The 
ZX Printer-available now- is fully 
compatible with the ZXSpectrum. And 
later this year there will be Microdrives for 
massive amounts of extra on-line storage, 
plus an RS232/network interface board. 


Key features of the 
Sinclair ZX Spectrum 

• Full colour-8 colours each for 
foreground, background and border, 
plus flashing and brightness-intensity 
control. 

• Sound - BEEP command with variable 
pitch and duration. 

• Massive RAM -16K or 48K. 

• Full-size moving-key keyboard - all 
keys at normal typewriter pitch, with 
repeat facility on each key. 

• High-resolution-256dots 
horizontally x 192 vertically, each 
individually addressable for true high- 
resolution graphics. 

• ASCII character set-with upper-and 
lower-case characters. 

• Teletext-compatible - user software 
can generate 40 characters per line 
or other settings. 

• High speed LOAD &SAVE-16K in 100 
seconds via cassette, with VERIFY& 
MERGE for programs and separate 
datafiles. 

• Sinclair 16K extended BASIC- 
incorporating unique 'one-touch’ 
keyword entry, syntax check, and 
report codes. 











The ZX Printer- 
available now 

Designed exclusively for use with the 
Sinclair ZX range of computers, the 
printer offers ZX Spectrum owners the full 
ASCII characterset-including lower-case 
characters and high-resolution graphics. 

A special feature is COPY which 
prints out exactly what is on the whole TV 
screen without the need for further 
instructions. Printing speed is 50 charac¬ 
ters per second, with 32 characters 
per line and 9 lines per vertical inch. 

The ZX Printer connects to the rear of 
your ZX Spectrum. A roll of paper (65ft 
long and 4in wide) is supplied, along with 
full instructions. Further supplies of paper 
are available in packs of five rolls. 


The ZX Microdrive¬ 
coming soon 

The new Microdrives, designed 
especially for the ZX Spectrum, are set to 
change the face of personal computing 
by providing mass on-line storage. 

Each Microdrive can hold uptolOOK 
bytes using a single interchangeable 
storage medium. 

The transfer rate is 16K bytes per 
second, with an average access time of 
3.5 seconds. And you’ll be able to connect 
up to 8 Microdrives to your Spectrum via 
theZX Expansion Module. 

A remarkable breakthrough at a 
remarkable price.The Microdrives will be 
available in the early part of 1983 for 
around £50. 



How to order your ZX Spectrum 


ZX Spectrum software on 
cassettes-available now 

The Spectrum software library is 
growing every day. Subjects include 
games, education, and business/ 
household management. Flight 
Simulation... Chess... Planetoids... 
History.. .Inventions.. .VU-CALC.. .VU-3D 
...Club Record Controller...there is 
something for everyone. And they all 
make full use of the Spectrum’s colour, 
sound, and graphics capabilities. You’ll 
receive a detailed catalogue with your 
Spectrum. 

ZX Expansion Module 

This module incorporates the three 
functions of Microdrive controller, local 
area network, and RS232 interface. 
Connect it to yourSpectrum and you can 
control up to eight Microdrives, 
communicate with other computers, and 
drive a wide range of printers. 

The potential is enormous, and the 
module will be available in the early part 
of 1983 foraround £30. 



inclair 


Sinclair Research Ltd, Stanhope Road, 
Camberley, Surrey GUI 5 3PS. 

Tel: Camberley (0276) 685311. 


BY PHONE-Access, Barclaycard or 
Trustcard holders can call 01-200 0200for 
personal attention 24 hours a day, every 
day. BY FREEPOST-use the no-stamp 
needed coupon below. You can pay by 
cheque, postal order, Barclaycard, 


Access or Trustcard. 

EITHER WAY- please allow up to 28 
days for delivery. And there’s a 14-day 
money-back option, of course. We want 
you to be satisfied beyond doubt-and we 
have no doubt that you will be. 


To: Sinclair Research, FREEPOST, Camberley, Surrey, GUI5 3BR. 

Order 

Qty 

Item 

Code 

Item Price 
£ 

Total 

£ 


Sinclair ZX Spectrum-16K RAM version 

100 

125.00 



Sinclair ZX Spectrum-48K RAM version 

101 

175.00 



SinclairZX Printer 

27 

59.95 



Printer paper (pack of 5 rolls) 

16 

11.95 



Postage and packing: orders under £100 

28 

2.95 



orders over £100 

29 

4.95 



Total £ 


Please tick if you require a VAT receipt □ 

*1 enclose a cheque/postal order payable to Sinclair Research Ltd for £- 

*Please charge to my Access/Barclaycard/Trustcard account no. 

*Please delete/complete I I I I I I I I I I I I I I I I I 
as applicable 

[Signature ___I 

PLEASE PRINT 

[Name:Mr/Mrs/Miss | | 1 | 1 1 I I I I I I 1 I I I I I I I 

lAddress 1 I I I I I I I I 1 1 I 1 I I _J_I_I_I_I_I_I 


I I I I I 1 I I I I I 1 I I _I_I_I_I_I_I_I_I_I_I PCW 90 4] 

FREEPOST- no stamp needed. Prices apply to UK only. Export prices on application. 


























Sinclair ZX Spectrum-technical data 


Dimensions 

Width 233 mm 

Depth 144 mm 

Height 30 mm 

CPU / memory 

Z80A microprocessor running at 3.5 MHz. 
16K-byte ROM containing BASIC interpreter and 
operating system. 

16K-byte RAM (plus optional 32K-byte RAM on 
internal expansion board) or48K-byte RAM. 

Keyboard 

40-moving-key keyboard with full upper and 
lower case with capitals lock feature. All BASIC 
words obtained by single keys, plusl 6 graphics 
characters, 22 colour control codes, and 21 user- 
definable graphics characters. All keys have auto 
repeat. 

Display 

Memory-mapped display of 256 pixels x 
192 pixels; plus one attributes byte per character 
square, defining one of eight foreground colours, 
one of eight background colours, normal or extra 
brightness and flashing or steady. Screen border 
colour also settable to one of eight colours. Will 
drive a PAL UHF colourTV set, or black and white 
set (which will give a scale of grey), on channel 36. 

Sound 

Internal loudspeaker can be operated over 
more than 10 octaves (actually 130 semitones) via 
basic BEEP command. Jack sockets at the rear of 
computer allow connections to external amplifier/ 
speaker. 

Graphics 

Point, line, circle and arc drawing commands 
in high-resolution graphics. 

16 pre-defined graphics characters plus 21 user- 
definable graphics characters. Also functions to 
yield character at a given position, attribute at a 
given position (colours, brightness and flash) and 
whether a given pixel is set. Text may be written on 
the screen on 24 lines of 32 characters. Text and 
graphics may be freely mixed. 

Colours 

Foreground and background colours, bright¬ 
ness and flashing are set by BASIC INK, PAPER, 
BRIGHT and FLASH commands. OVER may also 
be set, which performs an exclusive-or operation 
to overwrite any printing or plotting that is already 
on the screen. INVERSE will give inverse video 
printing. These six commands may be set globally 
to cover all further PRINT, PLOT, DRAW or CIRCLE 
commands, or locally within these commands to 
cover only the results of that command. They may 
also be set locally to cover text printed by an 
INPUT statement. Colour-control codes, which 
may be accessed from the keyboard, may be 
inserted into text or program listing, and when 
displayed will override the globally set colours 
until another control code is encountered. Bright¬ 
ness and flashing codes may be inserted into 
program or text, similarly. Colour-control codes in 
a program listing have no effect on its execution. 
Border colour is set by a BORDER command. The 
eight colours available are black, blue, red, 


magenta, green, cyan, yellow and white. All eight 
colours may be present on the screen at once, 
with some areas flashing and others steady, and 
any area may be highlighted extra bright. 

Screen 

The screen is divided into two sections. The 
top section - normally the first 22 lines - displays 
the program listing or the results of program or 
command execution. The bottom section - 
normally the last 2 lines - shows the command or 
program line currently being entered, orthe 
program line currently being edited. It also shows 
the report messages. Full editing facilities of 
cursor left, cursor right, insert and delete (with 
auto-repeat facility) are available over this line. 
The bottom section will expand to accept a 
current line of up to 22 lines. 

Mathematical operations and functions 

Arithmetic operations of+, -, X, -i-, and raise 
to a power. Mathematical functions of sine, 
cosine, tangent and their inverses; natural logs 
and exponentials; sign function, absolute value 
function, and integerfunction; square root 
function, random number generator, and pi. 

N umbers are stored as five bytes of floating 
point binary - giving a range of+3 X10' 39 to 
+7 X10 38 accurate to 9 V 2 decimal digits. 

Binary numbers may be entered directly with 
the BIN functions, >, <, >=, <= and <> may be 
used to compare string or arithmetic values or 
variables to yield 0 (false) orl (true). Logical 
operators AND, OR and NOT yield boolean results 
but will accept 0 (false) and any number (true). 

User-definable functions are defined using 
DEFFN,and called using FN.They may take up to 
26 numeric and 26 string arguments, and may 
yield string or numeric results. 

There isafull DATA mechanism, using the 
commands READ, DATA and RESTORE. 

A real-time clock is obtainable. 

String operations and functions 

Strings can be concatenated with +. String 
variables or values may be compared with =,>,<, 
> = , <=, <> to give boolean results. String func- 
tionsare VAL, VAL$, STR$ and LEN. CHR$ and 
CODE convert numbers to characters and vice 
versa, using the ASCII code. 

A very powerful string slicing mechanism 
exists, using the form a$ (xTOy). 

Variable names 

Numeric - any string starting with a letter 
(upper and lower case are not distinguished 
between, and spaces are ignored). 

String-A$ to Z$. 

FOR-NEXT loops-A-Z. 

Numeric arrays - A-Z. 

String arrays - A$ toZ$. 

Simple variables and arrays with the same 
name are allowed and distinguished between. 

Arrays 

Arrays may be multi-dimensional, with sub¬ 
scripts starting at 1. String arrays, technically 
character arrays, may have their last subscript 
omitted, yielding a string. 


Expression evaluator 

A full expression evaluator is called during 
program execution whenever an expression, 
constant or variable is encountered. This allows 
the use of expressions as arguments to GOTO, 
GOSUB, etc. 

It also operates on commands allowing the 
ZX Spectrum to operate as a calculator. 

Cassette interface 

The ZX Spectrum incorporates an advanced 
cassette interface. A tone leader is recorded 
before the information to overcome the automatic 
recording level fluctuations of some tape 
recorders, and a Schmitt trigger is used to remove 
noise on playback. 

All saved information is started with a header 
containing information as to its type, title, length 
and address information. Program, screens, 
blocks of memory, string and character arrays 
may all be saved separately. 

Programs, blocks of memory and arrays 
may be verified after saving to confirm successful 
saving. 

Programs and arrays may be merged from 
tape to combine them with the existing contents 
of memory. Where two line numbers or variables 
names coincide, the old one is overwritten. 

Programs may be saved with a line number, 
where execution will start immediately on loading. 

The cassette interface runs at 1500 baud, 
through two 3.5 mm jack plugs. 

Expansion port 

This has the full data, address and control 
busses from theZ80A, and is used to interface to 
theZX Printer, the RS232 and NET interfaces and 
theZX Microdrives. 

IN and OUT commands give the I/O port 
equivalents of PEEK and POKE. 

ZX81 compatibility 

ZX81 BASIC is essentially a subset of 
ZX Spectrum BASIC. The differences are as 
follows. 

FAST and SLOW: the ZX Spectrum operates at 
the speed of theZX81 in FAST mode with the 
steady display of SLOW mode, and does not 
include these commands. 

SCROLL: the ZX Spectrum scrolls automatic¬ 
ally, asking the operator “scroll?” every time a 
screen is filled. 

UNPLOT: theZX Spectrum can unplot a pixel 
using PLOT OVER, and thus achieves unplot. 

Character set: theZX Spectrum uses the 
ASCII character set, as opposed to the ZX81 
non-standard set. 

ZX81 programs may be typed into the 
ZX Spectrum with very little change, but may 
of course now be considerably improved. The 
ZX Spectrum is fully compatible with the 
ZX Printer, which can now print out afull upper and 
lower case character set, and the high resolution 
graphics; using LUST, LPRINT and COPY. 

ZX81 software cassettes and the ZX 16K RAM 
pack will not operate with the ZX Spectrum. 


Sinclair - 

ZX Spectrum 

Sinclair Research Ltd, Stanhope Road, Camberley, Surrey, GU15 3PS. Tel: Camberley (0276) 685311. 



TRIUMPH ADLER 

makes it all 
refreshingly simple 





with the arrival of the 


8/16 bit Alphatronic micro 

The Alphatronic P3 micro: the latest, most powerful addition to none. We actually do what everyone else claims. We test 

to the outstandingly successful Alphatronic family. An addition software, educate your staff, supply high quality stationery 
that makes Alphatronic the largest range of ‘ready to use’ and supplies and ensure your system runs smoothly, 

micros on the market, priced from £1,895 to £2,345. In short, we at Triumph Adler are dedicated to making 

The dual purpose 8/16 bit processor means you can your life refreshingly simple and to providing successful 

make use of the wealth of proven 8 bit software now. As 16 bit computing for your future. 

software becomes more widely available, we can upgrade your To get the full story, simply clip your letterhead or 

P 3 to -|6 bit operation. business card to the coupon, or ring the Triumph Adler hotline 

The P3 is a micro version of a larger system - rather than on 01-2501717 and ask for department MMD. 


a ‘blown -up’ hobby computer. It’s a high quality, engineered 
computer, designed to cope easily in the business environment. 

Triumph Adler is a world leader in business products 
and committed to simplifying business procedures and 
reducing business costs. We provide a helping hand to our 
customers and our dealers. With over 80 years’ experience in 
the business market our single source philosophy is second 



TRIUMPH ADLER 


Computing for your future 


Triumph Adler (U.K.) Limited, 27 Goswell Road, London, EC1M 7AJ.Tel. 01-2501717 a member of the Volkswagen Group. 


Please tell me in simple terms the benefits I can expect from the most extensive range of business micros. 

Name_Company___ 

Address_—-—-Telephone 


B4 
























Reward: Admission to 
Wanted: Dealers. 



in the world. This is due to the application of an 
8086 micro-processor and an 8087 arithmetic co¬ 
processor. 

The Fourth Generation is now a fact. Not only 
the speed is important, but also the very highest 
ergonomic requirements that are satisfied. 

The ease with which the TULIP system®I can 
be operated is unparalleled, 


The Fourth Generation microcomputers are a 
fact - thanks to Compudata. Compudata are 
offering professional dealers the security of 
optimal sales potential. 

After all, in the space of only a few years 
Compudata has developed into one of the leading 
manufacturers of microcomputers. 

The philosophy behind this development is 
marked by the high demands Compudata makes 
of its employees and of the products they 
manufacture. 

In many important aspects Compudata’s know 
how is unequalled. Continuity of product 
development is one of the primary prerequisits for 
Compudata. 

Continuity in its relationship with its dealers is 
an equally logical requirement. Our technical and 
commercial reliability is already legendary. 

And yet the fact that Compudata has now 
introduced the Fourth Generation micro¬ 
computers came as a surprise to some 
competitors. 

It is what the professional dealers have been 
waiting for. From now on they will link the name 
of Compudata to the term TULIP system®I. A 
successful combination from which you can be 
one of the first to benefit. 

16 BIT = 16 BIT = TULIP system® I from 
Compudata 

With the TULIP system®I Compudata markets 
one of the most powerful and 
fastest microcomputers 













the Fourth Generation 

partly due to the vast keyboard with its 104 keys. 

What is more, TULIP system®I can be used 
with many types of available software. The 
capacity? Internal storage of 128 Kb to 896 Kb, 
external storage of 350 Kb floppy disks and 5 Mb 
removable winchesters to 20 Mb fixed 
winchesters. 

The 8 standard character sets ensure 
maximum flexibility. The colours and the high 
resolution graphics make the TULIP system®I 
unique. 




Access to PROFIT = TULIP system®! from 
Compudata 

16 BIT = 16 BIT = profit for the professional 
dealer and the user. 

Compudata knows only too well what a real 
dealer is worth. Turnover will be high - the price is 
nothing short of sensational. 

TULIP system®I places competitors at a 
disadvantage, and gives dealers an appreciable 
lead. How can you benefit? As a main dealer? 

In an exclusive district? 


Phone Compudata: The Netherlands 73-422045 
Telex Compudata: 50316 cdata nl. Write to 
Compudata: Hambakenwetering 2, 5231 DC 



Compudata has pushed open the door invitingly 
to the Fourth Generation. The professional dealer 
knows what that means. 

Profile of the Fourth Generation: TULIP system® I 


Specifications 

Computer. 

Processor 
Clock 
RAM 
Serial I/o 
Parallel I/o 
Interfaces 
FI. disk controller 8 inch + 5*/4 inch 
Bufferd Keyboard 104 keys 


8086,8087 (opt) 

8 Mhz 
128-896 Kb 
RS-232 

Centronics comp. 
Hard-disk, tape, lightpen 


Stora ge. 

Floppy disk dual 5^4 inch; 1.5 Mb 
Hard disk - fixed 5 MB, 10 Mb 
- removable 5 Mb 

Display. 

Formats 80 x 25,64 x 31,40 x 25 

Low res. graphics 100 x 160 
High res. graphics 786x288 (opt) 

Colour 8 

Intemat. char, sets 8 - softw. selectable 


[- 1 

I Please send me details of the dealership for i 

■ TULIP system®! as soon as possible. . 

, Company:. 

J Name:. " 

* Function:. » 

■ Address:. I 

I Town:. [ 

| Postal Code:. | 

| Country:. I 

| Tel.no:. i 


Compudata B V., Hambakenwetering 2, 
5231 DC ’s-Hertogenbosch, 

The Netherlands. Tel. 073 - 422045, 
Telex 50316 cdata nl. 


Founders of the TULIP system I 





































































Let Commodore 

expand 
your Horizons. 

VIC 20 is the finest home 
computer that money can buy. 

And the better you get to Know 
it, the more confident, adventurous 
and ambitious you'll become. 

You'll want to take advantage 
of the vast range of VIC software: 
a superb and constantly-growing 
selection of programs, embracing 
business systems, entertainment, 
education and many applications 
in the home. 

Every program in the series 
has been designed by experts, and 
chosen for its quality ana value 
for money. 

VIC business software covers 
a wide range of applications, includ¬ 
ing spread-sheet analysis, stock 
control, information handling and 
word-processing. 

A mind-blowing range of 
games including Scott Adams' 
world-famous Adventure' series. 

Advanced space games, includ¬ 
ing the sophisticated 'Omega Race'. 

Learn subjects as diverse as 
English Language, programming, 
and biology. 

And 'home' software ranges 
from IQ tests to Robert Carrier 
menus. 

In addition, there is a range 
of VIC software, like programmers' 
aids and graphics packages- 



to add to your understanding and 
enjoyment of computers and 
computing. 

There's even a special 'VicSoft' 
Club for VIC 20 enthusiasts, 
with many advantages including 
special offers to club members. 




f .. I 


m-a* m 


VIC software will expand your 
horizons. And your mind. 


For more information, a catalogue of VIC software 
and details of your local retailers or dealers, please phone or 
complete the coupon and send to: 

The Commodore Information Centre, 

675 Ajax Avenue, Slough, Berkshire SL14BG. 
Telephone: Slough (0753) 79292. 


PRICES RANGE FROM £4.99 to £24.95 INC. VAT. 



commodore 

VIC 20 


Name _ 

(MR./MRS./MISS) 

Address 


Postcode 


55 PC W 0483 





































SPECIFICATIONS 

6809E MICROPROCESSOR. The most powerful eight bit 
processor available. 

32K RAM (as standard). At least twice the power of most 
similarly priced machines. Expandable to 64K RAM. 

EXTENDED MICROSOFT COLOUR BASIC (as standard). 
Featuring: ADVANCED GRAPHICS (set, line, circle, 
paint, print, draw, rotate and print using). 

ADVANCED SOUND 5 octaves, 255 tones. 
AUTOMATIC CASSETTE RECORDER CONTROL. 
FULL EDITING with INSERT and DELETE. _ 

9 COLOUR, 5 RESOLUTION DISPLAY. 

USE WITH ANY U.H.F. TV and/or separate R A.L. monitor. 

PROFESSIONAL QUALITY KEYBOARD. 

Typewriter feel. Guaranteed for 20 million depressions. 

PRINTER (Centronics parallel). 

JOYSTICK CONTROL PORTS. 


FIRE YOUR IMAGINATION. 

Learning how to use the Dragon 32 won’t 
cause you to experience any problems. 
Learning what you can use it for will causeyou 
to experience something entirely different. 

Delight. Surprise. Fascination. And 
challenge. 

The Dragon offers a range of some of the 
most popular computer games in the world. 
From those celebrated space battles to mind- 
boggling adventures in seemingly unfathom¬ 
able dungeons and caves. 

As if by magic, a simple typed message 
will command the Dragon to create your own 
drawings. Then it will colour and paint them 
in a variety of colours. 

And it’s clever enough to create virtually 
any image you want - circles and arcs as well 
as straight lines. 

The Dragon will also play and compose 
music with you, with a range of 5 octaves. And 
it works with any UHF TV or PAL monitor. 

LEARNING THROUGH PLAYING . 

All of this makes the Dragon the ideal 
machine to build your children’s interest in the 
world of computers as they become increas¬ 
ingly more vital. School-children already 

enjoy using computers. 

The Dragon is the first computer 
specifically for the family - so by enjoy¬ 
ing yourselves at home, you and your 
children can soon become expert 
enough to create your own programs. 


Listed here is a sample of some of the 
more popular cartridges and cassettes avail¬ 
able from Dragon’s vast range of software. 


GHOST 

ATTACK 

Cartridge. An exciting maze game for 
one or two players. 

PERSONAL 

FINANCE 

Cassette. Keep track of familv finances, 
create address lists and directories. 

METEROIDS 

Cartridge. Guide vour ship through the 
treacherous asteroid belt. Requires 
skill, fast reactions and concentration. 

CHESS 

Cartridge. With 9 levels this is nearlv 
impossible to beat. 

CALIXTO 

ISLAND 

Cassette. Avoid the eerie goings-on 
and escape from this evil island. 

ASTROBLAST 

Cartridge. Shoot the enemy spacecraft 
before they get you. (Action packed.) 

COMPUTA 

VOICE 

Cassette. Make vour Dragon speak. 

Using phonetic sounds, even regional 
accents can be produced. 

TYPING 

TUTOR 

Cassette. Teach vourself to type accurately 
Improve your speed and accuracy. 

BERSERK 

Cartridge. A challenging shooting game 
based on the popular arcade game. 

GRAPHIC 

ANIMATOR 

Cassette. Create simple cartoons on 
the screen, then animate them. 

COSMIC 

INVADERS 

Cartridge. Dragon version of famous 
arcade game. 15 levels of difficulty. 

MADNESS 
ANDTHE 
MINOTAUR 

Cassette. A real-time adult strategv 
game, descend into the labyrinth of 

King Minos in search of treasure. 


BRILLIANTLY SIMPLE GUIDE. 

The Dragon is living proof that you don’t 
have to be an expert in computerspeak to be 
an expert in computers. It comes with the 
easiest-to-understand instruction manual 
ever written for a home computer. 

Every step, every explanation, is made 
clear - even if you’re a beginner. In minutes, it 
will show you how to write a simple program. 
Within hours, you’ll be fascinated. And from 
then on, you’ll continue to be astounded by 
the new world which the Dragon’s power and 
versatility will open up to you. 

See the new Dragon 32 in your High 
Street. At under £200, it’s not just the first 
family computer. It also has all the features an 
expert could wish for. 

Except perhaps the jargon. 


DRAGON 32 


The first family computer 








































mean the end of 

duck as we know 


retain its memory in RAM even when 
switched off. 

Keeping you in the picture. 

The LCD screen is unique - showing any 
20 characters by 4 lines at a time - enabling 
you to cany out word processing or data entry as 
if you are using a large screen. 

Print Out. Built In. 

The 24 column dot matrix impact micro¬ 
printer offers 42 LPM in a crisp, precise 
5x7 matrix for perfect hard copies. Every time. 
And you can choose from a wide range of 
peripherals from bar code readers to acoustic 
couplers for total capability. 

Epson. Reliability through Research. 

You'll find our name on a highly successful 
range of computer printers. So you can be 
assured of the same quality and reliability 
through an extensive research programme 
prior to the launch of any Epson product. 

Write or call us for further details and the 
name of your local stockist (because seeing 
really is believing). 

You'll find that the HX-20 is the most complete 
portable computer you can buy. It could even 
change the face of bathtime. 

Which is a bad day for ducks. 


p is a portable computer 
size typewriter keyboard, 
il Screen, printer and micro- 
icility actually built in. A 
with a rechargeable power 
m large enough for writing 
EU|d manipulating data 
nywhere, yet small enough to 
briefcase. 

let the size fool you. The HX-20 is 
;ky toy or an excuse for a calculator, 
on machine using a full extended 
[crosoft BASIC with 16k RAM, 
jpandable to 32k and 32k ROM 
ip 64k, RS-232C and Serial 
fk ASCII typewriter keyboard and 
Bible keys brings ten separate 
Bus to your fingertips. 
-Beibow. 

Bp on its own power supply for 
Ke an be easily recharged 
Kin use, with the ability to 


Epson (UK) Limited 
Freepost 

Wembley, Middlesex HA9 6BR 
Freefone: 2730 
Telex: 8814169 _ ^ 












Computer 

Challenge 

16 colours 

professional keyboard 
full graphics 
real sound 



Superb styling 


Choice of 16K RAM or massive 48K RAM 


Ergonomic keyboard with 57 moving keys 

28 rows x 40 characters high resolution _ 

> Teletext/viewdata compatable graphics 
• 6 octaves of real sound plus Hi-Fi output 


# Comprehensive user manual 


Optional modem offers computer phone link for: 

• ELECTRONIC MAIL • TELESOFTWARE • PRESTEL 

JapEJT 
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)M ING SOON, TO COMPLETE YOUR SYSTEM: ORIC MICRO-DRIVE DISCS & SPEED PRINTER 

FOR HOME: The ORIC-1 is the professional alternative for home computing. 

_ jrbly styled, the 57 key layout is based upon computers costing many times more 

Ilian the ORIC, and will help the whole family to learn and understand computing, 
right from day one. The ORIC incorporates an improved version of Basic 
for ease of programming and use. For the enthusiasts the computer has laser 
zaps, explosions, etc. pre-programmed for games use, with Hi-Fi 
output for incredible effect. The communications Modem will 
allow ‘Telesoftware’, message sending, and Prestel use. 

I FOR BUSINESS: The ORIC-1 is the answer to many A 

day to day problems. Software is becoming available for 
payroll, accounts, stock-control, and many more systems 
to help your day to day business organising and control. 

In addition, the ORIC COMMUNICATIONS MODEM will 
allow you to access up to 200,000 pages of Prestel 
information, to send and receive electronic mail’, 
to book hotels, and flights (and pay for them) and to 
look at the latest stock-market and share indexes. 

In short the ORIC-1 is a must for all businesses 
large or small. 

W® HOW TO ORDER YOUR ORIC-1: By phone: 

Just ring our telesales number Ascot (0990) 27641. 

By post: You can pay by cheque, postal order 
ACCESS -BARCLAYCARD - AMEX - DINERS. 

(Please allow28days for delivery). 

Money back if not satisfied. 

■c'Copyright ORIC PRODUCTS INTERNATIONAL 1982 
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Home Computer-Starter Pocks 

THE BEST PRICE & ADVICE FOR THE BEGINNER 








■0 


I . 

■C?’ 

el** 1 «*> .<»&* ^ ,p< 




>* 




y \^ 




A° X 




\^\\^ 












5 ^ 




i\«A’ 

v\^- 




»»■ 


t# 




xA- 


k v _ 

vaPj 








K <$P A. *. \0 V ^A^ ^p.v 3 ^ 

o\0& A 
















* v 

t^c.O 




?''**** 






'N d 


oP 




yfP tft ^l 

O'jgr>® of> 






■A* 




j*V 




*s 










v>* 


*>* 






'&1 


db. 








,o N 






# 












,\»J 








<c* 








L o' 




tt> 




<*p 




,**v 


,o 


’>r^< 

^S^" ce 




(0424) 437875 

CASTLE ELECTRONICS Dept. PCT. 

7 CASTLE STREET, HASTINGS, E. SUSSEX. 


Our Sister Company SOUTH EAST COMPUTERS, is No.l in the South for Business Systems 








Program coding 
is now as easy as 



It's not writing programs that takes the time, it's coding them - 
every comma, bracket and filename has to be exactly right, just 
one of those obscure symbols adrift is enough to crash the 
biggest, toughest program in town! 

How much easier it would be to say "Search that file" and 
"Display Fred's record" instead of having to write a dozen or 
more lines of faultless BASIC whenever you want to find 
something. Well, now you can. 

The menu shown above is one of the central screen displays in 
THE LAST ONE. By combining any of the options shown it is 
possible to create simple or complex programs with no more 
than a few, carefully selected, keystrokes. THE LAST ONE does 
the rest, only asking you to answer its questions from time to time 
so that it can be sure that the program it is writing does exactly 
what you want. And all this in (more or less) plain English. 

Now you can design, write, amend (and sell!) perfect customised 
programs without ever typing a line of code. A godsend for the 
business micro user, a phenomenally powerful tool for the 
professional programmer, a delight to all; THE LAST ONE 
allows anyone to write computer programs. 

Finished programs can handle up to 15 files simultaneously (9 on 
the Commodore machines), they can include any feature found 


Nominated ‘SOFTWARE PRODUCT OF THE YEAR 1982’, and selected as 
finalist in Recognition of Information Technology Achievement Awards (RITA). 


in any application program you've ever seen, and they run first 
time - every time. Following a year of extensive field trials, THE 
LAST ONE has grown from a simple (though advanced) program 
generator into the one of the most powerful micro tools available. 
It is in use in thousands of installations around the world including 
banks, airlines and scientific and educational establishments as 
well as being available on countless small business machines. 

THE LAST ONE runs on the APPLE II, the COMMODORE 4032 
and 8032/96, the TRS-80 Model II (TRSDOS or CP/M), most CP/M, 
CPM-86 and MS-DOS machines including the IBM PC and the 
SIRIUS. 

Whatever you use your computer for, you owe it to yourself to 
find out what THE LAST ONE can do for you - to see it in action. 
To order or to find out more, write to: 

DJ/AF Systems Ltd, Station Road, llminster, 
Somerset, TA19 9BQ 

Telephone: llminster (04605) 4117 

THEWSTONE 


PCW51 
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and Dragon 



If your order contains over £120 worth of computer 
hardware apply now for interest free credit by telephoning: 
Mail-order: (0702) 552911. London Shop: 01-748 0926. 
Birmingham Shop: 021-356 7292. Southend Shop: 0702 
554000 or write to P.O. Box 3, Rayleigh, Essex SS6 8LR. 

You pay 10% down, then 10% per month for a further 
nine months (to nearest penny). Example: Atari 400 48K. 
Cash price £299. Credit terms: £29.90 down, then £29.90 
per month for nine months. Total £299. Credit quotations 
on request. This offer subject to approval which can take up 
to 48 hours (APR = 0%). 


THE NEW COMMODORE 64 

The incredible new computer from Commodore comes 
with 64K RAM fitted! Plus 16 colours hi-res graphics, 
320 x 200 pixels, 40 columns by 25 lines, Z80 micro 
processor can be added — that means you can run CP/M 
software, 8 independently movable Sprites with collision 
detection, and a sound generator with 3 voices, 4 wave¬ 
forms, envelope and filter to rival some dedicated music 
synthesisers. And all this at the most incredible price ever. 

(AF56L) Only £339.00 


DRAGON 32 



The amazing new British computer 
with a full-travel standard keyboard, 
a 16-bit microprocessor, 32K RAM 
fitted (expandable to 64K and later to 
256K!!), 9 colours, hi-res graphics 
and Microsoft extended colour 
BASIC (the very best BASIC to learn 
with). It can be used with virtually 
any ordinary cassette recorder, it has 
a printer interface (Centronics-type), 
joysticks are available and it's in¬ 
credible value for money. 

(AF57M) Only£199.50. 

Lots of new Dragon software 
available. 


THE AMAZING ATARI COMPUTERS 


4 Consoles Available: 

Atari 400, 16K RAM (AF36P) £199.95 
Atari 400, 48K RAM (AF37S) £249.00 
Atari 800, 1 6K RAM (AF02C) £399.00 
Atari 800, 48K RAM (AF55K) £440.00 

★ All above with BASIC & handbooks 
Carriage free, delivery next day 
by Datapost 


Other hardware: 

Cassette Recorder (AF28F) 

Disk Drive (AF06G) 

Thermal Printer (AF04E) 

Epson MX80T Mk III (AF38R) 
Epson MX80F/T Mk III (AF40T) 
Printer Interface for 400 (AF41U) 

Printer Interface for 800 (AF42V) 

Interface Module (AF29G) 

Versawriter (AF43W) 

16K RAM Module (AF08J) 

48K RAM Module for 400 (AF44X) 
48K Upgrade for 400 (AF45Y) 

Floppy Disk (YX87U) 

Le Stick (AC45Y) 

Joystick Controllers (Pair) (AC37S) 
Paddle Controllers (Pair) (AC30H) 


£50.00 

£299.95 

£199.95 

£399.95 

£447.35 

£59.95 

£59.95 

£135.00 

£199.95 

£55.00 

£99.95 

£75.00 

£2.50 

£24.95 

£13.95 

£13.95 



For full details ask for our hardware leaflet (XH54J) SAE appreciated 


JOIN THE U K. ATARI COMPUTER OWNERS' CLUB 

An independent users' group. Four issues of the club magazine for only £3.00! Address your subscription to Ron. 

Issue 1 of the club magazine featured a tutorial on character set redefinition and contained a collection of demonstration and 
games programs and lots more. Issue 2 featured a tutorial on player/missile graphics, an article about graphics on computers, a 
selection of members' contributions to the program library and much more. 


THE FINEST SELECTION OF ATARI SOFTWARE 


Teach Yourself Programs 

Conversational French 
Conversational German 
Conversational Spanish 
Conversational Italian 
Touch Typing 
States & Capitals 
Euro Countries & Capitals 
♦Kids 1 (3 Programs) 

♦ Kids 2 (3 Programs) 

My First Alphabet 

Learn Programming 
Invitation To Programming 1 
Invitation To Programming 2 
Invitation To Programming 3 

♦ Basics of Animation 
♦Player Missile Graphics 
♦Display Lists 
♦Horiz/Vertical Scrolling 

♦ Page Flipping 
♦Sounds & Music 
♦Tricky Tutorials First 6 

Page 6 

Business Programs 

Vistcalc 


-5C-1 6K-YG44X £39 95 
-5C-16K-YG45Y £39 95 
-5C-16K-YG46A £39 95 
-5C-1 6K-YG47B £39 95 
-2C-16K-YG49D £19 95 
-1C-16K-YG56L £14 95 
-1C-16K-YG57M £14 95 
-1C 16K-BG00A £11 75 
-1C-16K-BG02C £11 75 
-1 D-32K-KB23A £29 95 


1C-8K-YG43W £19 95 
2C-8K-BQ67X £22 95 
-2C-8K-BQ68Y £22.95 
■1C-16K-BQ57M £14 50 
1C-32K-BQ59P £21 25 
1C 16K-BQ51F £14 50 
1C 16K-BQ53H £14.50 
1C-16K BQ55K £14 50 
1C-1 6K-BG04E £14 50 
3C-32K-BG06G £69 95 
ID 24K-KB24B £27 50 


-1 D-32K-YL39N £119 95 


Atari Word Processor 
Text Wizard 

♦ Mini Word Processor 
File-lt 2 

Filemanager 800 

Graph-lt 

Statistics 

Mortgage & Loan Analysi 

♦ Bob s Business 

Adventure Games 
Galactic Empire 
Galactic Trader 
♦Galaxy 

♦ Rescue At Rtgel 
♦Datestones of Ryn 

♦ Star Warrior 
♦Voyager I 

♦ Invasion Orion 

♦ GFS Sorceress 
♦Planet Miners 

Star Flight 

♦Journey To The Planets 
♦Crush. Crumble & Chomp 
Mission Asteroid 
Wizard & The Princess 
Ulysses & Golden Fleece 


1C&3D-48K-YG42V £99 95 
-1 D-32K-BQ99H £75 00 
-1C-32K-BG08J £14 50 
-1 D-48K-BG10L £33 87 
-1 D-40K-BG59P £75 00 
-2C-16K-YG51 F £14 95 
-1C-16K-YG52G £14 95 
s -1 C-16K-BQ66W £14 95 
-1C-32K-BG11M £10 59 


-1C-32K-BQ14Q £14 50 
1C-32K-KB25C £14 50 
-1 C-1 6K-BG75S £14 95 
-1C-32K-BQ21X £20 75 
-1C-32K-BQ22Y £13 80 
-1 C-32K-BQ24B £27 45 
-1 C-32K-BQ95D £14 95 
-1C-24K-BQ23A £17 25 
-1C-48K-KB26D £21 95 
-1C-24K-BG89W £11 95 
-1 D-40K-BG26D £14 95 
-1C-32K-KB28F £20 45 
-1C-32K-BQ83E £20 75 
-1D-40K-BQ91Y £1719 
-1D-40K-BQ25C £21 79 
-2D-40K-BQ92A £20 64 


Dr Goodcode s Cavern 
Escape From Vulcan's Isle 
Zork I 
Zork II 
Zork III 

Ah Baba & The 40 Thieves 

♦ Temple Of Apshai(Part 11 

♦ Upper Reaches (Part 2) 
♦Curse Of Ra (Part 3) 

Dragon s Eye 
Crypt Of The Undead 

♦ Empire Of The Overmind 

♦ King Arthur's Heir 

♦ Lords Of Karma 
Nightmare 
Analog Adventure 
Adventure Land 
Pirate Adventure 
Mission Impossible 
Voodoo Castle 
The Count 
Strange Odyssey 
Mystery Fun House 
Pyramid Of Doom 
Ghost Town 
Savage Island I 
Savage Island II 


-1 D-48K-KB04E £21.95 
-1 D-40K-KB30H £20.75 
-1D-32K-BQ94C £29 95 
-1D-32K-B095D £29 95 
-1D-32K-KB31J £29 95 
-1D-32K-BQ78K £25.93 
-1C-32K-BQ85G £27 45 
-1C-32K-BQ87U £13.80 
-1C-32K-BQ89W £13 80 
-1 D-40K-KB32K £20 75 
-1 D-40K-KB33L £20.75 
-1 C-40K-BG73Q £21 95 
-1C-1 6K-KB97F £20.75 
-1C-40K-BG79L £14.95 
-1 D-40K-KB35Q £20 75 
-1 D-32K-BQ33L £16.95 
-1C-24K-BQ00A £17 95 
-1C-24K BQ01B £17 95 
-1 C-24K-BQ02C £17 95 
-1C-24K-B003D £17.95 
-1 C-24K-BQ04E £17 95 
-1 C-24K-BQ05F £17 95 
-1 C-24K-BQ06G £17 95 
-1C-24K-BQ07H £17.95 
-1C-24K-BQ08J £17 95 
- 1C-24K-BQ09K £17.95 
-1 C-24K-BQ10L £17 95 


Golden Voyage 
Treasure Quest 
Softpom Adventure 
Deadline 
Starcross 
Energy Czar 
Kingdom 

Space Shuttle Module I 
War Games 
The Shattered Alliance 
Legionnaire 

♦ The Battle Of Shiloh 

♦ Dnieper River Line 
♦Tanktics 

♦ Nth Atlantic Convoy Raider 

♦ Midway Campaign 

♦ Battle For Normandy 
♦Tigers In The Snow 

War 

*B1 Nuclear Bomber 
♦Nukewar 
♦Conflict 2500 

♦ Cytron Masters 
Arcade Games 
Star Raiders 

♦Choplifter 


-1 C-24K-BQ11 M £17 95 
-1C-1 6K-KB36P £10 95 
-1 D-40K-BQ938 £20.64 
-2D-32K-BQ96E £37.35 
-1D-32K-KB37S £29 95 
-1C-16K-YG53H £14 95 
-1C-8K-YG55K £14 95 
-1 D-32K-BG65V £18 95 


-1 D-48K-BQ98G £28 95 
-1C-1 6K-KB00A £25 95 
-1C-40K-BG63T £28 95 
-1 C-48K-BG71 N £18 95 
-1C-24K-BG93B £17 45 


-1C-32K-BG81C £11 95 
-1C-32K-KB38R £28 95 
-1C-40K-KB01B £28 95 
-1 D-32K-KB40T £17 95 
-1C-16K-BG68Y £11.95 
1C-16K-BG87U £11 95 
1C 32K-BG85G £11 95 
-1C-32K-KB41 U £28 95 


-1 E-8K-YG66W £29.95 
-1E-16K-KB87U £34.95 


-1C-16K-BG83E £11 95 


52 PCW 
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ATARI SOFTWARE continued 


Embargo 
Caverns Of Mars 
K-Star Patrol 
♦Protector 
♦Space Chase 
Gorf 

Andromeda 
Bomber Attack 
Asteroids 

♦ Stellar Shuttle 
♦Race In Space 

Missile Command 
Space Invaders 
Deluxe Invaders 
K-razy K ritters 
♦Rear Guard 
♦Shootout At OK Galaxy 
Defender 
Galaxian 
♦Stratos 
♦Galactic Chase 
Threshold 

♦ Space Games (3 Programs) 

♦ Lunar Lander 

♦ Nautilus 
Seafox 

♦ Sea Dragon 
K-razy Shoot Out 

♦Sham us 
Serpentine 
Centipede 
Angle Worms 

♦ Bug Off! 

♦ Bug Attack 
♦Tutti Frutti 
♦Genetic Drift 
♦Haunted Hill 

Claim Jumper 
♦Chicken 

♦ Canyon Climber 

♦ Frogger 

♦ Preppie 

♦ Pacific Coast Highway 
Fire Bird 

♦Apple Panic 
Track Attack 
Pac-Man 
Ghost Hunter 
♦Jawbreaker 
Mouskattack 
K-razy Antiks 
Pathfinder 
♦Labyrinth 
♦Crossfire 
Tumble Bugs 
Wizard Of Wor 
♦Time Bomb 
Thunder Island 
TT Racer 

♦ Dodge Racer 

♦ Matchracer 

♦ Baja Buggies 
♦Zaxxon 
♦Moon Shuttle 

Roadracer/Bowler 

♦ Shooting Gallery 

♦ Shooting Arcade 
Rasterblaster 
David's Midnight Magic 
Super Breakout 

♦Clowns & Balloons 
Guns Of Fort Defiance 
Mountain Shoot 
♦Tank Trap 


Knockout 
Basketball 
Cypher Bowl 
Sunday Golf 
Golf Challenge 
Tournament & 8-Ball Pool 
♦ Ricochet 
Computer Chess 
Fast Gammon 


-1E-8K-KB43W £34 95 
-1D-16K-BQ69A £29.95 
-1E-8K-BG52G £34 95 
-1E-16K-KB88V £34.95 
-1C-1 6K-BG42V £10.95 
-1E-16K-KB44X £34.95 
-1D-24K-KB1 7T £22 50 
-1 C-16K-BG70M £11 95 
-1 E-8K-YG60Q £29 95 
-1C-1 6K-KB45Y £23.50 
-1C-16K-BQ35Q £14 95 
-1E-8K-YG64U £29.95 
-1 E-8K-YG70M £29.95 
-1E-16K-KB89W £31 95 
-1 E-8K-BG51F £34 95 
-1C-16K-KB47B £14.50 
-1C-16K-BG97F £14 95 
-1E-16K-KF10L £29 95 
-1E-16K-KF11M £29.95 
-1C-16K-KB53H £24 95 
-1C-16K-BQ62S £16 95 
-1D-40K-BG18U £27 54 
-1C-32K-KB55K £17.95 
-1C-24K-BQ16S £10.95 
-1C-32K-KB13P £27.50 
-1 D-48K-KB57M £23.50 
-1C-16K-KB58N £24.95 
-1E-8K-BQ63T £34.95 
-IE-1 6K-KB90X £34 95 
-1E-8K-KB60Q £34.95 
-1 E-16K-BQ70M £29 95 
-1 C-8K-BG50E £10 95 
-1C-16K-KB61R £21.95 
-1C-24K-BG36P £23 95 
-1C-16K-KB63T £17.95 
-1 C-16K-KB65V £23.50 
-1C-16K-BG38R £16.95 
-1 E-16K-KB67X £34.95 
-1 E-1 6K-KB91Y £34.95 
-1 C-16K-BG44X £23.50 
-1 C-1 6K-KB68Y £22 95 
-1C-16K-KB07H £21 95 
-1C-16K-BG13P £23.50 
-1E-4K-KB70M £29.95 
-1C-16K-KB92A £23.50 
-1D-32K-KB05F £23.50 
-1E-8K-BQ71N £29.95 
-1 C-16K-BQ64U £19 95 
-1 C-16K-BG1 7T £20 64 
-1D-32K-BQ77J £22.95 
-1E-8K-KB16S £34 95 
-1 D-32K-BG33L £26 66 
-1C-16K-KB71N £23.50 
-1E-16K-KB93B £3445 
-1D-24K-BG46A £23 50 
-1E-16K-KB94C £34.95 
-1 C-1 6K-8G40T £10.95 
-1C-16K-BQ37S £10 95 
-1 C-16K-KB73Q £19.95 
-1C-16K-BG29G £27.50 
-1 C-16K-BG31J £22.50 
-1C-16K-KB74R £22 95 
-1C-16K-KF20W £31.50 
-1C-16K-KF22Y £27.50 
-1 C-16K-BG99H £11 95 
-1 C-1 6K-BQ36P £14.95 
-1C-16K-BG15R £23.50 
-1 D-32K-BG35Q £22.95 
-1D-48K-KB78K £27.50 
-1 E-8K-YG67X £24 95 
-1C-16K-KB79L £23 50 
-1C-32K-BG78K £14 95 
-1C-16K-BQ12N £1095 
-1C-16K-YL34M £9.95 

-1 C-16K-YG58N £19 95 
-1C -16K-KB81C £14 95 
-1E-8K-YG61R £24 95 
-1C-16K-BQ20W £29.50 
-1C-16K-BQ13P £10.95 
-1C-16K-KB82D £17 19 
-1C-16K-BQ45Y £19 95 
-1 C-16K-BG47B £13.80 
-1 E-8K-YG63T £24.95 
-1 C-8K-YL33L £16 95 


♦Gomoku 

♦ Reversi 

♦ Acquire 

♦ Stocks & Bonds 
Cribbage & Dominoes 

♦ Poker Solitaire 
Blackjack 
Hangman 
Wordrace 
Wordrace fPart 2) 

Abuse 

Super Cubes & Tilt 
Humpty Dumpty Jack & Jill 
Hickory Dickory & Baa Baa 
European Scene Jigsaws 
Video Easel 
Micro Painter 
Paint 

Music Composer 
Movie Themes 

Computer Languages 

Assembler 

Syn Assembler 

Assembler Editor 

Macro Assembler 

Basic A+ & Op System A+ 

Microsoft Basic 

Pilot (Educator) -IE I 

Pilot (Consumer) 

QS Forth 
Tmy-C 

Inter-Lisp/65 
Utilities 

SAM (Speech Synthesiser) 
Programming Aids Pack 
♦Basic Routines 

♦ 6502 Disassembler 
Atari World 

♦ 3D-Supergraphics 
The Next Step 
K-DOS 

Diskey 

Disk Manager 

Disk Detective 

MAC 65 & Op System A-* 

Telelink 


-1C-16K-BQ18U L 
-1C-16K-BQ19V £ 
-1 C-1 6K-BG66W £ 
-1 C-32K-BG91Y £ 
-1C-1 6K-BQ43W £ 
-1C-16K-BQ17T t 
-1 C-8K-YG62S £ 
-1C-8K-YG54J £ 
-1D-32K-KB09K £ 
-10-32K KB10L £ 
-ID 40K-KB1 1M £ 
-1C-16K-BQ48C £ 
-1C 16K-BQ38R £ 
-1C-16K-BQ39N £ 
-2C-16K-BQ41U £ 
-1 E-8K-BQ72P £ 
-1D-48K-BG56L £ 
-1D-48K-KB22Y £ 
-1 E-8K-YG48C £ 
-1C-8K-BQ34M 


-1C-16K-YL32K £ 
1D-48K-KB83E £ 
-1E-8K-YG68Y £ 
-1 D-32K-BQ73Q £ 
-1 D-48K-BQ32K £ 
-1 D-32K-BQ74R £ 
Si 2C-16K-BQ75S £ 
-1E-8K-YG69A £ 
-1 D-24K-YL29G £ 
-1 D-48K-BG62S £ 
-1 D-48K-BG61R £ 


-1D-32K-KB15R £ 
-1C-16K-BG60Q £ 
-1C-16K-KB84F £ 
-1 C-8K-YL30H 
-1D-40K-BQ27E £ 
-1C-40K-BQ29G £ 
-1D-32K-BG64U £ 
-1 D-32K-BQ76H t 
-1D-32K-KB86T £ 
-10-32K-BG58N £ 
-1 D-16K-BG57M i 
-1D-32K-BQ30H i 
-1 E-8K-YG59P i 


*Disk versions also available though price and 
memory sue may be different 


Books 

Master Memory Map -XH57M £4 00 

De Re Atari -WG56L £16.95 

Operating System User s Manual 

& Hardware Manual -WA46A £16 95 

Atari Basic-Learning By Using -WG55K £6.24 

Games For The Atari -WA47B £4.45 

Atari Basic -WG05F £7.65 

Atari Sound & Graphics -WA39N £8.25 

Your Atari Computer -WA40T £13.45 

6502 Assembly Language Subroutines 

-WA05F £14.90 

Advanced 6502 Interfacing -WA41U £11 64 

Beyond Games (6502) -WA45Y £13.00 

Computers For People -WA00A £8.25 

Analog: The Magazine For Atari 
(6 issues) Annual Subscription -GG24B £9 00 

Send sae now for our new software leaflet with 
details of all the above programs. 

Order As XH52G — Issue 3. 

Key: C = Cassette D = Disk. E = Cartridge 
2C = 2 Cassettes etc 8K. 16K shows minimum 
memory requirement 


Note: Order codes shown in brackets. 
Prices correct at time of going to press. 
(Errors excluded). 


THE NEW 

MAPSOFT CATALOGUE 

48 full colour pages of Atari, Dragon 
and VIC 20 hardware and software. 
A comprehensive guide to what's 
available. Price £ 1. 

THE NEW 




MAPLIN CATALOGUE 

contains full details of all the 
computers and most of the software 
shown here and much more. On 
sale now in all branches of W.H. 
Smith price f 1.25. Or send £1.50 to 
P.O. Box 3, Rayleigh, Essex. 


VIC20 COLOUR COMPUTER 


Hardware 

VIC20 Console 
C2N Cassette Unit 
VIC Printer 
VIC Disk Drive 
3K RAM Cartridge 
8K RAM Cartridge 
16k RAM Cartridge 

Joysticks and Paddles 

Single Joystick 
Pair of Joysticks 
Le Stick 
Pair of Paddles 


(AF47B) £159.99 
(AF48C) £4495 

(AF49D) £230 00 
(AF50E) £299 99 
(AF51F) £29 95 
(AF52G) £44.95 
(AF53H) £5995 


(AC53H) £750 

(AC37S) £13.95 
(AC45Y) £2495 
(AC30H) £13.95 


Simplicalc Cassette (+16K) (AC93B) £19 95 

VIC Stock Control Cassette (+8K) (AC94C) £19 95 

VIC File Disk ( + 16K) (AC95D) £24 95 

VIC Writer Disk (+8KI (AC96E) £24 95 

VIC Writei Cassette (+8K) (AC97F) £19 95 

Education (CSE & GCE 'O' Level Revision) 

All cassette based and require at least 8K expansion 


Programming Aid Cartridges 

Super Expander: 3K RAM and Hi-res 
graphics (AC54J) 

Programming Aid: Additional commands. 

function Key programming etc (AC55K) 
Machine Code Monitor (AC56L) 

Software (all 3K unless stated) 

Introduction to BASIC Cassettes 

Part 1 (AC57M) 

Part 2 (AC58N) 

Game Programs 

Avenger Cartridge (AC59P) 

Star Battle Cartridge (AC60Q) 

Super Slot Cartridge (AC61R) 

Jelly Monsters Cartridge (AC62S) 

Alien Cartridge (AC63T) 

Super Lander Cartridge (AC64U) 

Road Race Cartridge (AC65V) 

Rat Race Cartridge (AC66W) 

Blitz Cassette (AC67X) 

Mole Attack Cartridge (AC85G) 

Adventureland Cartridge (AC86T) 

Pirate Cove Cartridge (AC84F) 

Mission Impossible Cartridge (AC87U) 
Voodoo Castle Cartridge (AC88V) 

The Count Cartridge (AC89W) 

Sargon 2 Chess Cartridge (AC77J) 

Gorf Cartridge (AC90X) 

Omega Race Cartridge (AC91Y) 


VIC Panic Cassette 
Cosmiads Cassette 
Backgammon Cassette (+3K) 
VIC-Men Cassette 
VIC Asteroids Cassette 


English Language (AC98G) £9 99 

Mathematics 1 (AC99H) £9.99 

Mathematics 2 (BCOOA) £9.99 

Biology (BC01B) £9 99 

Chemistry (BC02C) £9.99 

Physics (BC03D) £9 99 

Computer Studies (BC04E) £9.99 

Geography (BC05F) £9.99 

History (BC06G) £9 99 

Arithmetic for 9 to 11 year olds (BC07H) £9 99 

Reading for 9 to 11 year olds (BC08J) £9 99 

General Knowledge for 9 to 11 year olds 

(BC09K) £999 

Spelling for 9 to 11 year olds (BC10L) £9 99 

Home Programs 

All cassette based and require at least 8K expansion 
memory 

Quizmaster (BC11M) £9 99 

Know Your Own IQ (BC12N) £9 99 

Junior IQ (BC13P) £9 99 

Know Your Own Personality (BC14Q) £9 99 

The Robert Carrier Family Menu Planner 

(BC15R) £9 99 

VIC Money Manager (BC16S) £9.99 

VIC Road User & Highway Code (BC17T) £9 99 

Garden Planner (BC18U) £9.99 

Interior Designer (BC19V) £9 99 

BBC "Ask The Family' (BC20W) £9 99 

BBC "Mastermind' (BC21X) £9 99 

Mastermind" additional General Knowledge 
Data 1 (BC22Y) £2 50 

Data 2 (BC23A) £2 50 

Data 3 (BC24B) £2 50 

Data 4 (BC25C) £2 50 

"Mastermind " additional Specialist Knowledge 
Wine & Food (BC26D) £2 50 

Music (BC27E) £2 50 

Sport & Games (BC28F) £2 50 

Films & TV (BC29G) £2 50 


(BC11M) £9 99 

(8C12N) £9 99 

(BC13P) £9 99 

(BC14Q) £9 99 

Planner 

(BC15R) £9 99 

(BC16S) £9 99 

(BC17T) £9.99 

(BC18U) £9.99 

(BC19V) £9 99 

(BC20W) £999 

(BC21X) £999 

il Knowledge: 
(BC22Y) £250 

(BC23A) £2 50 

(BC24B) £250 

(BC25C) £250 

list Knowledge 
(BC26D) £2 50 

(BC27E) £250 

(BC28F) £250 

(BC29G) £250 


Business Programs 

Simplicalc Disk ( + 16K) 


Books About VIC 

Learn Programming on the VIC (WA31J) £2.50 

VIC Revealed (WA32K) £10.00 

VIC Programmers Reference 
Guide (WA33L) £9 95 

VIC Graphics (WA48C) £10 00 


Lots of new VIC20 software now available. 


irnif^piLHim 

Maplin Electronic Supplies Ltd., P.O. Box 3, Rayleigh, 
Essex. Tel: Southend (0702) 552911 /554155. 

Demonstrations at our shops NOW. See the computers in action at 
159-161 King St., Hammersmith W6. Tel: 01-748 0926 
284 London Road, Westcliff-on-Sea, Essex. Tel: (0702) 554000 
Lynton Square, Perry Barr, Birmingham: Tel: (021) 356 7292. 
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maxell 



WHEN ONLY THE BEST 
IS GOOD ENOUGH 


CONTACT: 

CFM 

Excell House, Trust Industrial Estate, 
Wilbury Way, Hitchin, 

Hertfordshire. SG4 OUZ 

0462 51511 

Loadplan 

28 Hereford Road, London, W2 5AJ 

01 221 0005 

Symons Computer Services 

4A Porchester Place, Bournemouth, 
Hampshire. BH8 8JS 
0202 23776 

Word Perfect (Anglia) 

4A Granville Street, 

Peterborough, Cambridgeshire. PEI 2RJ 
0733 310828 

Constat Business Forms 

92 Warren Gardens, Lisburn, 

Co. Down, Northern Ireland. BT28 1HW 
08462 82131 

Data Total Computers 

Haywood Way, Ivy House Lane, 
Hastings, Sussex. TN35 4PL 

0424 444460 

Disking International 

Moonrakers, Wheatsheaf Enclosure, 
Liphook, Hampshire. GU30 7EJ 
0428 722563 


Michael Collins Computer Supplies 

Canbury House, Tolworth Close, 
Tolworth, Surbiton, Surrey. KT16 7EW 
01 390 5655 

Hestair Dataline 

2nd Floor, 60 Charles Street, 

Leicester. LEI 1FB 
0533 56215 

Alan Henry Computer Services 

Effective House, Rainhill Road, 

Rainhill, Merseyside. L35 4LD 

051 430 0111 

Computer Supplies Co. 

8-18 Union Street, Bo’ness, 

West Lothian, Scotland. 

0506 823393 Telex 727479 

Scotmedia Computer Supplies Ltd 

Unit D, 46 Bavelaw Road, 

Balemo, Midlothian. EH14 7AE 
031 449 5557 

Vlasak Computer Systems 

Vlasak House, 8 Stewart Road, 

High Wycombe, Buckinghamshire. 

HP13 6AG. 

0494 448633 

maxell. 


UK distribution through CPU Peripherals. Tel: Walton-on-Thames 46433/4/5/6. 
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Nippon Electric Co., Ltd. 

Tokyo, Japan 


(CP/M is a registered trademark of Digital Research Inc.) 


NEC BUSINESS SYSTEMS (EUROPE) LTD. 
NEC House, 164/166 Drummond Street, 
London N.W.1 3HP UK 
Telephone: 01-388-6100 Telex: 261914. 


NEC turns 28 years of computer experience 

to your personal advantage. 


It takes a great computer company to make a great personal computer. 

And from the start, NEC has been a pioneer in computer technology. In fact, 
we invented the all-semiconductor computer in 1959. Now, hundreds of 
innovations later, we’ve made it personal. 

We present the PC-8000, a powerful and friendly business tool that can 
help you get more done in a day than you ever could before. It combines some 
of the most reliable hardware on the market with application packages designed 
to make the most of its unique features. In addition, the PC-8000 accepts 
popular CP/M® business software, making its possibilities virtually limitless. 

The entire PC-8000 system is now available through better computer 
dealers across the country. And that means more than hardware. It means 
effective software, the finest documentation and extensive training to help 
you get the most from your personal computer. So why 
not turn our system to your personal advantage now. 


Write for more information NAME--- 

about the NEC PC-8000. COMPANY_____ 

ADDRESS____ 

Attach this coupon to your letterhead and mail it to NEC BUSINESS SYSTEMS (EUROPE) LTD., NEC House, 164/166 Drummond Street, London N.W.1 3HP, U.K. 

Personal Computer World 


















“Solidly built andshouk 
withstand very heavy ui 

Peter Rodwell, Persoi 
Computer World 


Simulated print out 


To: Walters Microsystems International Ltd ‘Cetec House' Lincoln Road High Wycombe Buckinghamshire 
I want to know more about the world-beating WM2000 

Name_Address---— 

Company_Position_Telephone Number- 

^ J Dealer/OEM enquiries welcomed. 


TheWM2000 
prints so fast it's 
ahead of its time 


THEWM2000 

printing n’** ho ** 

printing Sp *** 1 

a—- ‘ i 


cnaraci^ — 

S pec»>H°* tur ® S "*$&£»***■ 


These are just a few of the specifications 
of the WM2000 from Walters Microsystems. 

It has one of the most advanced 
specifications of any printer of its kind. 

And it’s British. 

It certainly makes sense to build this 
superior technology into your system. It’s used 
by the Ministry of Defence (NATO Number 
pending) and by the Department of Industry 
& Education. Because quite 
simply any other printer 
takes second place. 

WALTERS MICROSYSTEMS 
INTERNATIONAL 

‘Cetec House’, Lincoln Road, 
^ High Wycombe, 
Buckinghamshire 
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The Rainbow 100 provides the flexibility 
for 8 and 16 bit programs in one personal 
computer from £2,300. 


New personal computers de 

And dealers chosen for 


AUTHORISED 


PERSONAL COMPUTER 
DEALER 


Bartholomews Business Systems Ltd., Portfield, 
Chichester, Sussex. Tel: 0243 784171. 

Beauchamp Computer Systems Ltd., 

115 Fulham Road, London SW3. 

Tel: 01-581 8134. 

4B Microcentres Ltd., 13/14 North Bar, Banbury, 
Oxon OX16 0TF. Tel: 0295 66555/50796. 

Computacenter, Theatre Square, Swindon, 
Wiltshire SNl IGN. Tel: 0793 612341/2. 

Computerland (Sperrings Computer Shops Ltd.), 
Spencer House, 12-14 Carlton Place, 
Southampton. Tel: 0703 39571. 

Cytek (UK) Ltd., Sandringham House, 

9 Warwick Road, Old Trafford, 

Manchester M16 0QQ. Tel: 061-872 4682. 


Dataview Ltd., Portreeves House, East Bay, 
Colchester, Essex COl 2XB. Tel: 0206 865835. 

Demotab Ltd., 99-101 Regent St., London Wl. 
Tel: 01-439 3971. 

Ferrari Software Ltd., 683 Armadale Road, 
Feltham, Middlesex. Tel: 01-7515791. 

GSI Ltd., Stanhope Road, Camberley, Surrey. 
Tel: 02 76622S2. 

Guestel Ltd., 6-12 New Bridge St., London EC4. 
Tel: 01-583 2255. 

Guestel Ltd., 41/43 Baldwin Street, Bristol. 

Tel: 0272 277461. 

Guestel Ltd., Grand Parade, Brighton. 

Tel: 0273 695264. 

Key Computer Centres, Enterprise House, 
Terrace Road, Walton-on-Thames, Surrey. 

Tel: 09322 42777. 

MMS Ltd., Ketwell House, 75-79 Tavistock St., 
Bedford MK40 2RR. Tel: 0234 40601. 

Mahnos Electronics Ltd., 14-16 Child's Place, 
London SW5 9RX. Tel: 01-373 6607. 

Micro Business Systems pic, 

119-120 High St., Eton, Berks. Tel: 07535 55211. 


Micro Business Systems pic, 

Birchwood Science Pk., Warrington. 

Tel: 0925 822261. 

Micro Business Systems pic, Wirksworth, 
Derbyshire. Tel: 062-982 3120. 

Micro Business Systems pic, Turnhouse Airport, 
Edinburgh. Tel: 031-333 1000. 

Micro Business Systems pic, Cannon Street, 
London EC4. Tel: 01-6211122. 

Micro-Centre (Complete Microsystems) Ltd., 

30 Dundas Street, Edinburgh EH3 6JN. 

Tel: 031-556 7354. 

Microfacilities Ltd., 7-9 Church Road, Egham, 
Surrey. Tel: 0784 31333. 

Microware Computers Ltd., Diamond House, 
Whitelock Street, Leeds. Tel: 0532 434377. 

Microware Computers Ltd., Priory House, 

1133 Hessle High Road, Hull HU4 6SB. 

Tel: 0482 562107. 

Personal Computers Ltd., 220-226 Bishopsgate, 
London EC2. Tel: 01-377 1200 

Pilgrim Business Machines Ltd., 

30 Northfield Place, Aberdeen. Tel: 0224 645104. 



We expect our new personal computers to set quite 
a few standards. 

So its only natural that the dealers we have selected 
to sell them are, to say the least, out of the ordinary 

Its a fact. 

Our accountants, for instance, have examined their 
books. And we've listened closely to their salesforce. 


Weve even checked that their customers have been 
completely happy with the advice they have been given. 

It means you can be sure of getting the right 
solution to your business problems. Today and tomorrow. 

After all, the best computer in the world is of no 
value if it doesn't do what you want it to. Or can't change 
as your business does. 
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The Professional series brings new standards 
for business applications from £3,348. 


signed to set new standards. 


the standards they set. 


Pilgrim Business Machines Ltd., 28 Walker St., 
Edinburgh. Tel: 031-226 5528. 

Planning Consultancy Ltd., 46/47 Pall Mall, 
London SWlY 5JG. Tel: 01-839 3143. 

STC Micros, West Rd., Harlow, Essex CM20 2BP 
Tel: 0279 443421. 

Sigma Systems Ltd., 266 North Road, Cardiff 
CF4 3BL. Tel: 0222 34865/69. 

Software Sciences, Abbey House, 

282-292 Farnborough Road, Farnborough, 
Hants. Tel: 0252 544321. 

Software Sciences, Thorn EMI House, 

14 Old Park Lane, London Wl. 

Tel: 01-499 7099. 


South East Computers Ltd., 29 High Street, 
Maidstone, Kent. Tel: 0622 681263. 

South East Computers Ltd., 31 Watling Street, 
Canterbury, Kent. Tel: 0227 59917. 

Sumlock Bondain Ltd., 263-269 City Road, 
London EClV 1JX. Tel: 01-250 0505. 

Sytec Products Ltd., Cord House, 

The Causeway, Staines, Middlesex. 

Tel: 0784 63911. 

Sytec Products Ltd., 25 Bruton Lane, 

London Wl. Tel: 01-4091244. 

The Computer Terminal, 44 Cathedral Place, 
London EC4. Tel: 01-236 2187. 


Rank Xerox (UK) Ltd. (Professional only.) 

The Xerox Store, 84 Piccadilly, 

London WlV 9HE. Tel: 01-629 0694/5. 

The Xerox Store, 110 Moorgate, 

London EC2M 6SU. Tel: 01-5881531/2. 

The Xerox Store, 76-77 Holborn, 

London WClV 6LS. Tel: 01-242 9596/7. 

The Xerox Store, 3/4 William Street, 
Slough, Berks. SL11XY. 

Tel: 0753 76957. 

The Xerox Store, Pearl Assurance House, 
Derby Square, Liverpool L2 9QR. 

Tel: 051-236 7512. 

The Xerox Store, 166 Hope Street, 
Glasgow G2 2TG. Tel: 041-333 0495. 


Software Sciences, 88 Old Street, London ECl. 
Tel: 01-253 1480. 

Software Sciences, Unit 39, Southfield Road, 
Nailsea, Near Bristol. Tel: 0272 851462/3. 

South Coast Computers Ltd., 

South Coast House, Wimbourne Road, 
Ferndown, Dorset. Tel: 0202 893040. 

South East Computers Ltd., 15 Castle Street, 
Hastings, Sussex. Tel: 0424 426844. 


Whessoe Technical & Computing Systems 
Ltd., Brinkburn Road, Darlington, 

Co. Durham DL3 6DS. Tel: 0325 60188. 

Whymark Computing, 20 Milford Street, 
Salisbury, Wiltshire SIT 2AP. Tel: 0722 331269. 

Zygal Dynamics PLC, Zygal House. Telford Rd., 
Bicester, Oxon OX6 0XB. 

Tel: 08692 3361. 


The Xerox Store, South Gate House, 

Wood Street, Cardiff CFl lEW. 

Tel: 0222 40118. 

The Xerox Store, Bristol & West House, 
Broad Quay, Bristol BS99 7AX. 

Tel: 0272 277828. 

Northern Ireland 

Systems Plus Limited, 19 Glengormley Park, 
Newtownabbey, N. Ireland. Tel: 02313 42117. 


Our Authorised Personal Computers Dealers can 
offer you advice, demonstrations and can undertake to 
train your staff or introduce your executives to computers. 

They can also offer you all the service and support 
you'd expect from the world's largest manufacturer of 
minicomputers. 

Not to mention a year's free on-site service warranty. 


And new machines destined to set new standards in 
personal computing. 

Doing more. The Digital difference. 
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COMPUTECH for ffcippkz 

Authorised dealer, service centre and 
system consultancy 


SPECIALISTS IN SELECTING THE RIGHT SYSTEM AND 
THE RIGHT SOFTWARE FOR YOUR APPLICATION 

DON'T DELAY 
CONTACT COMPUTECH 
FOR APPLE II AND APPLE III SYSTEMS 
AND 

COMPUTECH FINANCIAL ACCOUNTING PACKAGES 

Payroll 

Invoicing and Stock Recording 
Sales, Purchases and General Ledgers 


£375 
£295 
each £295 


PLUS 


COMPUTECH UTILITIES DISK 

for reliable error checking copying, diskette scan, interpret and patch, etc. 

COMPUTECH CHAIN MAIL 

a mailing merging document processor which may be used with text files, 
including random files and Applewriter 1.1 binary files. 

COMPUTECH GRAPHICS DISK 

for printing Apple pictures and graphs on Epson and Microline (free with 
printers purchased from Computech). 

COMPUTECH TERMINAL UTILITIES 

Apple to Apple or Apple to Mainframe. 

ALSO 

Visicalc, Applewriter and other Apple Software (Prices on request) 


£30 


from £130 


COMPUTECH HARDWARE 

DIPLOMAT Video Digitiser - store a frame from a video camera in a fiftieth of a second, process 

and print images. £igg 

DIPLOMAT Parallel Interface £80 

DIPLOMAT High Speed Serial Communications Interface £85 

DIPLOMAT RAM 16 Memory Expansion £g 5 

DIPLOMAT Clock/Calendar £80 

Lower Case Character Generators including Applewriter enhancements £50 

MICROMUX Data Exchange (Max 16 Ports) from £850 

MAXTRIX Printers, Microline and Epson with graphics and up to 200 cps from £230 

Microline Optional Character Generators £15 

DAISYWHEEL Printers, Olympia, Qume, Ricoh, etc. from under £1000 

Prices exclude VAT, Carriage and Packing. Trade enquiries welcome. 


FOR FULL DETAILS PHONE FOR COMPUTECH'S PRODUCTS AND PRICES PACK 

AND A FREE DEMONSTRATION 


Apple National Accounts Dealer 

We provide quality service and support to small businesses and to major national and international organizations 

and government departments. 


COMPUTECH SYSTEMS 

IBB, Finchley Road, London NW3 BHP. Tel: 01-794 0202 


AGENTS THROUGHOUT THE UK AND OVERSEAS 





SOLVE THE 

“WHICH MICROCOMPUTER TO BUY” 
PUZZLE IN SIX EASY MOVES 



1. 16 BIT MICROPROCESSOR 

2. 128KRAM 

3. DUAL FLOPPY DISKS 

4 12 INCH MONOCHROME VDU 

5, MSDOS OPERATING SYSTEM 

6. APPROXIMATELY £1400 (EX. VAT) 



ZEN MICROCOMPUTERS LTD. 


Please write for further details to: ______ _ 

ZEN MICROCOMPUTERS LTD, 5 ENGAINE, ORTON, LONGUEVILLE, PETERBOROUGH PE2 OQA 

Name... 

Company. . 

Address.. 

Tel: . pcw 

















How to mak 
work like a 



First, neatly cut out the “370" label. 

Now, when nobody's looking, noncha¬ 
lantly tape it to your terminal, just under the 
“IBM” as if it really belonged there. 

Then wait for your chance and quickly 
slip a dBASE II™ disk into 
your main drive. 

That's it. 

Your IBM Personal 
Computer is now ready to 
run a relational database 
system, the kind that IBM has 
on their mainframes. And you're ready 
with more data handling power than you would 
have dreamt possible before dBASE II. 


You'll wonder how you managed without it. 

You’ll find that dBASE II, because it's a 
relational database management system (DBMS), 
starts where file handling programs leave off. 
dBASE II handles multiple databases and simpli¬ 
fies everything from accounting to department 
staffing to monitoring rainfall on the Upper Volta. 

With a word or two, you CREATE data¬ 
bases, APPEND new data instantly, UPDATE, 
MODIFY and REPLACE fields, records and 
entire databases. Organize months worth of data 
in minutes with the built-in REPORT. Do subfield 
and multi-field searches, then DISPLAY some 
or all of the data for any condition you want 
to apply. 

And you've just begun to tap the power 
of dBASE II. 

Easy to look at, easy to use. 

Input screens and output forms couldn’t 
be easier—just "paint" your format on the screen 



and what you see is what you’ll get. 

You can do automatic calculations on 
fields, records and databases, accurate to 10 digits. 

And you can use dBASE II interactively 
for answers right now. Or save your instruc¬ 
tions, then repeat everything with two words: 
DO Manhours, DO Project X, DO whatever 
has to be done. 

Use dBASE II to help make your choice: 

Instead of just poring over a manual, you 
can check out dBASE II by running it on your 
own system free for 30 days. 






e your micro 
mainframe. 



Visit your dealer and run through a hands- 
on demonstration. Then buy a package and use 
it on your IBM PC, Sirius or CP/M computer. 

If you don’t like it, return it and you'll get your 
money back, no questions asked. 

But if you do that, you'll have to remove 
that label. Because nothing short of a mainframe 
works like dBASE II. 

For the name of your nearest dealer, 
contact one of our distributors: Encotel Systems 
01-686 9687. Ferrari Software 01-751 5791. 
Interam 01-675 5325. Pete & Pam (0706) 227011. 


AshtonTate 

dBASE 



©1983 Ashton-Tate 

dBASE II is a registered trademark of Ashton-Tate 
CP/M is a registered trademark of Digital Research 


Any four colours can Automatic character 



GRAPHICS 

■MACHINE! 


A picture may be worth a thousand words but it still tells 
only half the story about graphics on the 380Z. 

For a start, our standard graphics functions include 
point plotting, line 
drawing, instant block 
fill, block copying, 
offsetting, and 
Exclusive Or Plotting. 

Then there is the 
important fact that our 
High Resolution Graphics 
is supported by Basic, 

Algol and Fortran. And 
since the Graphics is 
contained in its own 16K of 
RAM, every byte of user 
memory remains available for 
applications program use. 

It is also worth noting 
that 380Z graphics are equally 
effective in monochrome — for 
‘colour just read ‘shades of grey! 

Again there are 255 shades 
available, and there’s also a very 
useful facility for fading up and down throughout 
the grey scale. 

There are also the special effects 
— such as moving between graphics 
‘pages’ for pseudo-animation, or the 





RESEARCH MACHINES 


MICROCOMPUTER SYSTEMS 


ability to produce ‘instant’ graphics by drawing them with the 
colour ‘switched’ off and then ‘switching’ on. 

Next, not only can 380Z graphics pictures be saved 

on and retrieved from 
disc, they can also be 
output to one of a 
range of popular dot 
matrix printers. 

Remember, too, 
that HRG is not a third- 
party add-on but designed, 
developed, and supported 
by Research Machines itself 
as an integral part of the 
380Z. 

And finally, we’ve now 
implemented GINO. So for the 
first time this well-established, 
professional suite of flexible, 
device-independent graphics 
software from the CAD Centre is 
available on a micro. 


If you are interested in graphics — 
for scientific, technical, and industrial 
research; or in secondary or higher 
education; or for design, 
engineering, or control, then you 
will be interested in the 380Z. 


RESEARCH MACHINES LTD Mill Street, Oxford 0X2 OBV^ Tel: (0865) 249866 




















Cumana drives 
BBC Micro best! 






CS50A Single 40 track drive 10OK £199 

CD50F 2 double sided 80 Track TEAC Drives 

with cabinet and power supply 800K £619 

Disk formatter and instructional manual £15 

Model A-B upgrade kits £65 


Many other Disk Models available for BBC. 
Call or write for Data Sheet. 


The ‘ice on the cake’ is that because the Cumana 
Drive has its own power supply, it can be used 
with many other Micros when connected via the 
appropriate cable. Cumana supply a Drive 
connecting cable which has a standard 34 way 
edge connector plus 34 way BBC connector in 
the same cable length. This allows the Cumana 
Drive to be connected to numerous 
makes of micro without the need 
to change connecting cable. And the 
Japanese manufactured disk drives 
are quiet and utterly dependable. 


CUMANA DRIVES + 
OWN POWER SUPPLY 
=BIG PLUS FOR 
BBC MICRO USERS 
... JUST FOR 
STARTERS 




cHLV-Vj£. 




lOOK, 


Cumana Ltd 

Unit 1, The Pines Trading Estate, Broad Street, 
GUILDFORD, Surrey GU3 3BH (0483) 503121 
Telex: 859380 CUMANA 
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situations. Howdoyou knowthatyourcomputerwillacceptthe printerof yourchoice? We at MicroGeneral ^ 

do not sell boxes off the shelf. As computer engineers we help you to choose and install the right printer for your computer. 
The advice is free and it could save you some embarrassing mistakes - Buy from us for peace of mind. 



AMAZING VALUE FOR 
THIS SOUGHT AFTER PRINTER 
MX-80T Tractor only £349 + vat 

MX-80F/T Friction/Tractor £389 + vat 

MX-82T Tractor only £360 +vat 

MX-82F/T Friction/Tractor £409 +vat 

NIX-100 


100 CPS Full width £499 +vat 


MICROUNE RANGE 


V £199+vat 


Microline 80 80 cps £199 + vat 

Microline 82A 120 cps £349+vat 
Microline 83A 120 cps £499+vat 
Microline 84 200 cps £799+vat 

(The M84 has High Res.Graphics 
plus Near Letter Quality print) 

NEW ADDITIONS TO THE MICROLINE FAMILY 

(All with Near Letter Quality 
printing and High Resolution 
Graphics) 

Microline 92 160 cps £449-hvat 

(80 cols at 10 cpi) 

Microline 93 160 cps 

Full Width (136 cols at 10 coi)£649+vat 


TRIUMPH-ADLER TRD 170S 
^^^^^DAISY WHEEL 


£695 


^ ^ HIGHLY RECOMMENDED 
LOW COST QUALITY PRINTER 

• Amazingly quiet for the office environment. 

• Serial or Parallel Interface. 

• Tractor Feed & Single Sheet Feeder 
available. 

• Character Pitch 10,12,15 cpi & Proportional. 


i 


KJ 

icro ■ Always call for the best possible price Si! Access/Visa 

‘eneral (Dept pcw4) 6 The Birchwoods,Tilehurst, Reading, RG3 5UH Tel:0734 25226 



Vistwlim. 


Vrrfvilim 


Mr*** 
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BYTE BACK WITH BFI! 


You need all the help you can get when the integrity of 
your data storage becomes critical. That's where we 
can help you, with top quality magnetic media, program 
writing software, disk storage products and disk-drive 
maintenance products. With BFI products, you'll be able 
to byte back at the gremlins! 


CALL US NOW FOR FULL DETAILS OF THESE AND 
OTHER BFI PRODUCTS. 


BFI Electronics Ltd., 

516 Walton Road, West Molesey, 
Surrey KT8 OQF. 

Tel: 01 -941 4066. Telex; 261395 


Take a look at these products: 

VEREX®A range of quality Verbatim diskettes for all 
kinds of office and home applications. They are certified 
to meet or exceed ANSI Standards. 

DATALIFE® Manufactured to high quality and reliability 
standards, the Verbatim Datalife range of cassettes, 
diskettes and minidisks is second to none. Flexible disks 
in this range carry a 5 YEAR WARRANTY, five times 
the industry standard. 

OPTIMA® The best 514" and 8" flexible disks you can 
buy, these come with a staggering 17 YEAR 
WARRANTY yet cost only a little more than standard 
flexible disks. Superb performance, full inspection and 
100% error free certification make Verbatim's 
OPTIMA series the best possible choice of magnetic 
media for data-critical applications. 

THE LAST ONE The ultimate "program generating 
program", this superb programming aid can be used by 
even unskilled operators to produce error-free 
programs on a wide range of micros in a fraction of the 
time normally taken. 
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Micro Computer Mobile Work Stations 

k High quality lo glare’ melamine finished work surface with 
K post formed long edges. Reinforced polyester coated steel 
■ support frames and large twin wheeled castors for ease of 
movement. Keep your micro off the dining room .fable 
---___and always available. 




****>»■ 


I* 

j 
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Choice of 3 models from 
£98.85 plus VAT. (Access). 
Money back guarantee. 

Allow 21 days delivery. 
Business enquiries welcomed. 
Phone or send for detailed 
- brochure and order form. 





Arborcraft Limited, 137 Watling Street, Radlett, Herts WD7 7NQ 
Telephone Radlett (09276) 3126. 24 hour answering service. 

Please send me your illustrated brochure and order form for the 
Arborcraft Micro Computer Mobile Work Stations. 


TKCHNEG 


ami) 
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SPECIAL OFFER 
FOR MARCH/APRIL ONLY ... 

Epson MX82F-T III £350 Carr. £5 


BBC Micro Model ‘A’ 
BBC Micro Model ‘B’ 
BBC 16K RAM Upgrade 
BBC Printer interface 
Acorn System 3 with 
32K Memory 
Zenith Z100 16 bit 
System 


£261.30 Carr. £3 
£348.26 Carr. £3 
£25 + p&p £1 

£10 + p&p £1 

£1,400 Carr. £10 
from £2,072 Carr. £12 


ALL PRICES EXCLUDE VAT 

We are the Acorn Econet specialist. 

Let us quote you for your system. 
Education discounts available 

Coach House, Kelsterton Road, Flint 
Clwyd 

Tel: DEESIDE 810518 



COMPUTING LIMITED 

dBASE II is the USA’s leading data INTRODUCTORY 

base package, which AQUA can offer 

at the special price (ex. VAT) of OFFER 

£375.00 while current stocks last. In 

addition we offer a complete supporting "V 

programming service. Get your copy of 

dBASE II today! (excl VAT) 


(excl VAT) 


dBASE 

dBASE II is a registered trade mark of Ashton Tate. 

We supply the latest release inclusive of a 300-1- page comprehensive 
manual and ZIP-the dBASE II screen and print out FORM 
WRITER. Available for all popular Z80 (* Z80 card required) 
micros. On 5.25" diskettes for all machines including: 


Apple II (*) 
Televideo 
Superbrain 
Sirius I (*) 
Xerox 820/822 


Osborne I 
North Star 
Sanyo 
IBM PC(*) 
Galaxy 


Also on SD 8" diskette (IBM format) 


dBASE PACKAGES 

Support packages customised to your requirements can be provided 
for the following applications: 


1 Automatic Invoicing 

2 Information Retrieval 

3 Personnel Records 

4 Job Costing 

5 Equipment Register 


6 Stock Control 

7 Exhibition Enquiry 

8 Mailing List 

9 Production Budgeting 
10 File Indexing 


Information sheets are available on these applications. Indicate your 
area(s) of interest on the coupon below. 

FREE-SAVE-£30 

With every dBASE II purchased from AQUA before 30. 4 .83, we 
are also providing-FREE-a copy of our program-DBFLIST.COM 
—The easy way of keeping track of all your dBASE II files. 

The total cost inclusive of VAT & p & P is £431.25. 


* Please debit my Barclaycard/Access account with 
I enclose Cheque/P.O. for 

£ 

* delete as appropnate ^ _ 


Address: 


Machine:. Sheets: 


Send to AQUA Computing Ltd, 10 Barley Mow Passage 
London W4 4PH (01 994 6477) (PCW17) 
















THE FLEXIBLE COMPUTER SYSTEM FOR THE FUTURE 



How can Tangerine promise you a 
professional computer for only £99.95? 
Because, unlike most computer builders, 
we have designed the U.L.A. ourselves. 


This makes the ORIC-1 substantially more 
reliable and versatile to work with and 
what’s more, at £99.95, you get a 
professional system well below the price of 



CTRL A S D F G H J K L 

iBl IHI m Hi Hi HB Hi Hi IB 

Shift ZXCVBNM <>? 


_ _ _ _ _ / SHIFT 

Hi Hi Hi SI IHI fil (HI Hi Hi IBl IBl Hi 
— ♦ ♦ ^ 





(Please allow 28 days for delivery) Subject to availability. 

Order your ORIC-1 direct from the designers 

BY POST: You can pay by cheque, postal BY PHONE: Just ring our telesales number 

order, ACCESS - BARCLAYCARD-VISA ELY (0353) 2271/2/3/4 


all leading manufacturers. 

We can give you prompt service, quality, 
reliability and full technical backup: The 
ORIC Computer System will guarantee you 
that and more: 

• 8 colour graphic display (8 foreground + 8 
background) 

• 40 character by 28 line colour text display 

• High resolution graphics (240/200 pixels) 
240 across screen, 200 down 

• 96 User defined graphics symbols 

• Microsoft BASIC software 

• 6 octaves of music with Hi-Fi output and 
4 preset sound effects - Shoot, Explode, 
Ping, Zap 

• Centronics printer interface (compatible 
with a whole range of standard printers) 

• Optional Communications Modem 
(allowing access to 200,000 pages of 
Prestel and direct link with other computers) 

• Typewriter style keyboard 

• Professionally written user manual by 
well-known computer authors 

• Oric Owner Magazine included with each 
ORIC 1 purchased 

• Tan-Forth supplied free with every mail 
order 48K Model 

• Extended Basic (BBC etc) available soon 

• Full range of business and leisure software 
coming shortly. 


Please delete/complete as applicable. 

*1 enclose a cheque/p.o. payable to TANGERINE 
COMPUTER SYSTEMS LTD. For £ 

Please charge my Access, Barclaycard, Visa No. 


Name 


Item 


Address 


ORIC-1 16K RAM 


ORIC-1 48K RAM 


ORIC Communications Modem 


If you require a VAT receipt please tick EH Please send me a full colour brochure EH 

TANGERINE COMPUTER SYSTEMS LTD. 3 Club Mews, Ely Cambs CB7 4NW 


ORIC Owner Magazine (Bi-monthly) 


Postage and packing 


Qty 


Price Inc. VAT 


£99.95 


£169.95 


£79.00 


£10.00 


£5.95 


TOTAL £ 


Total 
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Epson has always been associated with a superb 
range of top quality computer printers. A tough act 
that even our most ardent competitors simply cannot 
follow. 

Well, here's some news for you. We've got them 
beaten. 

Meet the RX-80 and FX-80. Two exciting new 
printers that have met with the usual Epson qualities 
like reliability, modern styling and speed. And 
successfully surpassed them. 

It's all part of the continual improvement policy on 
all our products. 

Take the RX-80. 100 characters per second with 
features like dot addressable graphics, condensed and 
double width printing. Centronics compatible interface 
comes as standard or choose from the optional 
RS-232C and IEEE interfaces. 


The FX-80 is more flexible and even faster. 

An astonishing 160 characters per second, proportional 
spacing, quick forms tear-off, superscripts, subscripts, 
dot addressable graphics and down loadable character 
set. Standard Centronics compatible interface with 
optional RS-232C current loop and IEEE. 

The RX-80 is tractor-fed for exact alignment and 
the FX-80 is both tractor and friction fed. 

But there's an important area we haven't 
mentioned. Both machines are even better value than 
their predecessors. 

So now we've whet your appetite - isn't it about 
time you seriously considered buying one of our 
remarkable machines. 

But act now, because with our amazing track 
record, there's going to be a great demand for these 
new world beaters. 


RX-80 

FX-80 

PRINTING MACHINES 


EPSON 

Extraordinary product. 
Exceptional quality. 

Epson (UK) Limited, 
Freepost, Wembley, 
Middlesex HA9 6BR. 
Freefone: 2730. 

Telex: 8814169 



















is most ★Personal Computer News is edited by the largest 
)l. editorial team working on any microcomputer publication 

last in Britain.We have individual editors working on 

hardware, software, peripherals, features, 
m listings and programs-fourteen Of them in all. 

K* "' mm* A massive investment of talent and expertise 
/with only one aim. To make PCN the finest 
microcomputing title in Europe. . • * : 

teeth. ★Our deadlines on news and features are short. 

That means we get to publish comprehensive hardware 
tests, software reviews, news and muQh else besides, 
i paper, - - weeks and weeks before monthly publications can.hope 


ones are rarer 







the March issues of those monthlies brave enough to 
carry it. Get the point?) 

Personal Computer News will carry scoop reviews and 
tests in virtually every issue. 

Whatever your particular interest in the world of 
microcomputing, you’ll find it first in PCN. 

★ Personal Computer News comes from the publishers 
of Persbnal Computer World. 

' That means you can rest assured on the quality and 
independence of the editorial package. Certainly we need 
ads to be able to offer such a package for only 35p, but 
they won’t be allowed to swamp the editorial content. 

★ Every-issue of Personal Computer News carries a pull 


Comprehensive library on microcomputing. 

In addition, you’ll find free Readers' Buy and Sell ads, 
totally unique programs listing section for the more \ 
popular micros, Buyers’ Guides, language articles and . 
much, much more. 

★We know you’ve heard it all before. So we’re prepared 
to put our money where our magazine is. 

Collect the first three issues of Personal Computer 
News. Return the coupons you’ll find inside to the- 
address published in the fourth issue and we’ll send you 
back £1.00, 

Your first three issues will cost you only 5p. 

★ Make Friday your day of discovery. Try Personal 
Computer News. The Complete Computing Weekly. 



QUESTIONS 
f ANSWER 


EX PERT ANSWERS 


COWtlTER 

MSOLVES YOI JR MICRO Ql IERIES & PROBLEMS 



Computer Answers, 
the unique magazine 
that solves your micro 
queries and problems. 



WHxrsmustor business graphics? 


AMY SINCLAIR QUESTIONS? 

DOES THE TORCH LIGHT THE WAY? 


WHAT CAN AN EXPERT SYSTEM DO? 


IS PASCAL BETTER THAN BASK? 


Free Question and 
Answers service 

Free Advertiser Re ply 
service 


Join the Readers 


Council 


Benefit from the 


Council of Elders 


★ 


Included in our regular sections this month: 

UPGRADE: A preview of Apple’s new LISA ★ APPLICATIONS: How graphics can make 
and its novel cursor. business information easier to understand. 


★ CONNECTIONS: Ways of making your 
printer form characters that are not in your 
micro’s character set. 

★ PROGRAMMING: The third part of our 
continuing Assembler course for the 6502 
processor. 

★ OPERATING SYSTEMS: Howto manage 
a corrupted CPM disk. 


★ BUYING AND BACKUP: Reduce your 
risks, rent software before you buy it. We look 
at the possibilities. 


THE SINCLAIR ZX SPECIAL Seven pages 
of answers in response to the hundreds of 
questions on the world’s most popular family of 
Micros. 


Plus sacks of readers’questions, ANSWERED 

coMPum OUT NOW-75p 

From W H Smith, John Menziesand all leading newsagents. 



























This is what the pros have said 
about Perfect Writer:™ 


"Perfect Writer lives up to its name... It would be my 
choice for a word processor in my home!' 

John Ford, Infoworld 

"The company is stamping a giant footprint in the 
market with an aggressive advertising campaign—and 
with a program that delivers what the ads promise... 
Perfect Writer will likely be the tool I use to construct 
future documents!' 

Dona Z. Meilach, Interface Age 

"It does things I've seen nowhere else'.' 

James Fallows, Atlantic Monthly 

"Capabilities like those in Wangwriter and other 
sophisticated systems!' 

Softalk 


Pterfect Perfect Perfect Perfect 

Writer™ Speller™ Filer™ Calc™ 


Perfect Software" 

The revolution in software. 


1400 Shattuck Ave. 
Berkeley, CA 94709 
U.S.A. 


SALES REPRESENTATIVE 
Micro Marketing International 
5598 Taft Avenue 
Oakland, CA 94618 USA 
Telephone: (415)658-5548 
Telex: 171 596 AAA COM SUVL 


Perfect Writer. Perfect Speller. Perfect Filer. Perfect 
Calc and Perfect Software are trademarks of Perfect 
Software, Inc. 
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THE 99C0RN SPECIALISTS 


003 Micros Ex-stock 


PERIPHERALS 

PRINTER 

COLOUR MONITOR 
DISKDRIVE 
TORCH Z80 DISK 
CASSETTE RECORDER 


SOFTWARE 

ACORNSOFT 
BBC SOFT 
PROGRAM POWER 
BUG-BYTE 


ADD-ONS 

JOYSTICK 
LIGHT PEN 
GRAPHICS TABLET 
TELETEXT 
Z80PROCESSOR 
6502 PROCESSOR 
MEMORYUPGRADE 
DISK INTERFACE 


BOOKS 

30 HOUR BASIC 
BBC BASIC 

BBC MICRO REVEALED 
LET YOUR BBC TEACH 
LEARNING TO USE BBC 
ASSEMBLY LANGUAGE 


AGENT FOR WARRANTY REPAIRS & SERVICE 


KINGSTON 

I $ I To!worth 
III Tower 

* — 


SURBITON 




111 Mr. FOLLOW DIRECTIONAL ARROWS worcest™ 

epsom 230 Toivvorth Rise South, Tolworth, Surbiton, Surrey KT5 9NB PAR * 
Telephone: 01-337 4317 Telex: 945966 AIRCLA C 



THE ONL Y ORGAN ISA TION TO ACT SOLELY ON BEHALF OF 
ALL MICRO-COMPUTER USERS 

THE ASSOCIATION OF MICRO-COMPUTER USERS 

A NON-PROFIT MAKING ORGANISATION 

GET THE STRENGTH OFTHE AMU WORKING FOR YOU 


GUARANTEED LOWEST U.K. PRICES FOR: 

HARDWARE 

SOFTWARE 

SUPPLIES 

MAINTENANCE 

INSURANCE 


COMPREHENSIVE FREE SERVICES COVERING: 
SOFTWARE ADVICE AND TROUBLESHOOTING 
HARDWARE ADVICE AND FEASIBILITY 
GENERAL PROBLEM SOLVING 
ARBITRATION FOR RETAIL GRIEVANCES 
MEMBERS’ EQUIPMENT-FOR-SALE REGISTER 


PLUS BULK PURCHASING POWER FOR MEMBERS’ VOLUME NEEDS 

YOU CAN BE A SHAREHOLDER IN A POWERFUL ORGANISATION 
AND HELP TO INFLUENCE THE MICRO-USERS’ ENVIRONMENT 

THERE ARE THREE LEVELS OF MEMBERSHIP 

LEVEL ONE: HOME USERS. SUBSCRIPTION £25.00 INCLUSIVE OF ALL FEES 
LEVEL TWO: BUSINESS USERS. SUBSCRIPTION £37.50 INCLUSIVE OF ALL FEES 
LEVEL THREE: EDUCATIONAL USERS. SUBSCRIPTION £39.50 INCLUSIVE OF ALL FEES 

Members receive a certificate and a membership card with a unique personal number ensuring that members only can ever 
gain access to the facilities offered by the assocition. There is a code of conduct which members are expected to maintain. 

To: THE ASSOCIATION OF MICROCOMPUTER USERS, P.O. Box 54, Worcester, WR2 6QA. Tel: (0905) 640400 

I enclose my cheque/P.O. for £ .and apply for full membership at level. 


NAME. 

ADDRESS:. 


POST CODE. TELEPHONE . 

EQUIPMENT USED. 


NOTE: PLEASE RECORD YOUR CHEQUE/P.O. NUMBER. ONLY CURRENT MICROCOMPUTER USERS ARE ELIGIBLE. 
MEMBERS OF BRITISH FORCES OVERSEAS WELCOME. 
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PUT A LITTLE COMPUTER 

INTO YOUR LIFE 

THE NEW 


EPSON HX-20 

PORTABLE COMPUTER 


from 



NEW FOR NASBUS/CEMINI 

The MAP V.F.C. 


80 Column x 25 line screen, and Floppy disk 
controller on a single 8" x 8" professionally built plug 
in card. Fully compatible with the current range of 
NASCOM and GEMINI products. 

FEATURES: 80 x 25 paged memory mapped screen 
Flicker free display 
Standard ASCII character set 
128 graphic chars or inverse video 
Onboard software 

Video switch & keyboard port options 
3 l A” floppy disk controller 
Available separately as kits or built boards 

VIDEOCARD £89 KIT £110BUILT‘ 

FLOPPY CONTROLLER £95 KIT £115 BUILT 

VIDEO & FLOPPY £165 KIT £199 BUILT 

OPTION & EXPANSION KIT POA 

We are pleased to announce that we are supporting 
our new VFC with a 5 l A" floppy disk drive system 
using 96 TPI, SS/DD Teac half height drives, in a slim 
case complete with power supply and all cables. 

SINGLE DRIVE SYSTEM (500Kb) £299 BUILT 

DOUBLE DRIVE SYSTEM (1Mb) £499 BUILT 

£150 BUILT 


256K RAM CARD-64KVer £105KIT £1501 

(Expandable to 2S6K - expansion kits POA) 

SOFTWARE -We can support most systems with 
CP/M software - Ring for deails. 

ALL PRICES EXCLUDE P&P (£1.50) & VAT 


MAP 80 SYSTEMS LTD 

333 CARRATT LANE, LONDON SW18 Tel 01-874 2691 


Little computer, big power 

The world has been waiting for the full-function, truly 
portable computer. 

The Epson HX20 is that computer. Its standard 16KB 
RAM memory is expandable to 32KB. And the 
standard 32KB ROM memory can be upped to 72KB 
if you choose. 

But this is not all there is to the HX20. It also 
communicates. With RS-232C and serial interfaces to 
connect to telephone couplers and other devices. 

HX20 is easy to use. The full-size ASCII keyboard 
works just like your favourite typewriter. 

With its built-in printer, LCD screen and music 
generation via piezoelectric speaker you have versatility 
never before found in a computer this small: and 
because the HX20 utilizes rechargeable nickel-cadmium 
batteries it will run for as long as 50 hours at a stretch. 

What's more, the HX20 works on a full, extended 
version of microsoft BASIC. 

If you would like to see the HX20 contact any Westrex 
office to arrange a demonstration. 

Telephone: London: 015780957 

-—- Birmingham: 0215545827 

Manchester: 0617640324 

Westrex Newcastle: 0632 326551 

Litton St. Ives: 048066343 

Westrex Co. Ltd. Bilton Industrial Estate 

Fairway Drive Greenford Middlesex UB6 8PW 


Linsac's ZX Companion series has received excellent press 
reviews: 

"Far and away the best" — Your Computer 

Thoughtfully written, detailed and illustrated with meaningful 

programs ... outstandingly useful" — EZUG 

The Spectrum Games Companion' is the latest addition to the 
series and is aimed at the games player and programmer alike. 
Twenty-one games designed specifically for the ZX Spectrum are 
included, with clear instructions on entry and play. Each program 
is explained fully with complete details on how it is designed and 
written. Introductory chapters show how to set up and use the 
Spectrum and how to create your own games. Later sections 
cover number games, word games, board games, simulation 

games, dice games, card 
games and grid games. If 
you want to enjoy your 
ZX Spectrum and learn 
its secrets at the same 
• time then this is the 
book for you! 

Bob Maunder is co¬ 
author of The ZX80 
Companion' and author 
of The ZX81 
Companion'. He is a 
Senior Lecturer in 
Computer Science at 
Teesside Polytechnic, 
holds an MSc degree in 
Computer Science, and 
is a Member of the 
British Computer 
Society. 

The Spectrum Games 
Companion is available 
from good book shops, 
or send £5.95 to: 

niuLY LINSAC, (P.C.W.) 68 Barker Road, 

£5 95 Middlesbrough, Cleveland TS5 5ES 

Postage is free within the U.K. — 
ISBN 0 907211 02 X add £1 for Europe or £2.50 outside Europe. 


THE 

SSSSroon 


Bob Maunder UNSAC 


ISBN 0 907211 02 X 



PCW 77 









A panel 




t 


Made by Texas Instruments to guarantee you reliability, this professional ^ 
calculator is invaluable to microprocessor designers, logic circuit engineers 
and all computer specialists. 

At the touch of a button, the LCD programmer speeds up L 

conversions in hexadecimal, octal and decimal bases. It offers speed, ^ 
ease and accuracy for program debugging, and eliminates long hand 
calculations and conversions. 

The specially designed ergonomic keyboard incorporates a printed binary 
table for ease of use as well as a 3 key constant memory and a constant key. 

It comes with the reputation of Texas Instruments and the full back up services ^ 

from Sumlock Bondain. 

The T.l. - LCD Programmer - you can count on it. And its at the low price of only 
£49.95 (includes VAT & P&P). 


Please send me my T.l. - LCD Programmer. 

I enclose a Cheque or Postal Order for £49. 95 or r ■■■■■. . ■ «—■—i—j—» r r , ■ 

please debit my Access/Barclaycard account number. Mill I I II I I I 11 

Name___ 

Address____ 

-Postcode_ 

Send to: Sumlock Bondain, 263-269 City Road, London EC1V 1JX. Tel: 01-250 0505 


Sumlock Boimoaiini Ltd. 

263-269 City Road, London EC1V 1JX. Tel: 01 -250 0505. B ' 
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CP/M G R APH ICS' 

Your ticket to success. 



Take the lead in microcomputer applications with 
powerful graphics software from Digital Research. 
CP/M and GSX are the keys to your graphic future. 
GSX is a logical extension of CP/M which many 
OEMs are adopting to standardize graphic device 
I/O. Computers with GSX allow your programs to 
take advantage of integrated graphic displays and 
peripherals like plotters, printers and CRT terminals. 
Together, CP/M and GSX deliver the same vital 
portability for your programs and data that has 
made CP/M the most accepted operating system in 
microcomputer history. 

We also supply GSS-KERNEL,™ a library of 
graphic commands for drawing lines, polygons, and 
text according to the emerging ISO standard: GKS 
(Graphical Kernel System). We also offer GSS-PLOT,™ 
a library designed to let you create bar graphs, pie 
charts, histograms, and scatter plots. Both of these 
libraries can be linked with CBASIC® Compiler, 
Pascal/MT+,™ PL/I and FORTRAN on 8- and 16-bit 
systems. When you put it all together, the Digital 


Research graphics family is the most complete 
system you can buy for development and execution 
of graphic-oriented applications. Whether you're an 
application developer, OEM or user of micro¬ 
computers, call Digital Research for your ticket to 
graphic success. 

Digital Research (UK) Limited, Oxford House, 
Oxford Street, Newbury, Berkshire, RG131JB. 
Telephone: 0635 35304. 
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DIGITAL 
RESEARCH” 
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The New British Minstrel from £2,455 


with Winchester Drive 


Generous Dealerand 
Local Authority Discounts 


Winchester Drive makes Minstrel 
the preferred professional Computer 


Read the remarkable specification of this truly professional new British machine, 
with unrivalled reliability, versatility, software and support. 



TECHNICAL SPECIFICATION CHECK THESE OUTSTANDING FEATURES 


• Versatile and highly adaptable 

• Built for reliability and ease of 
servicing 

• Horizon compatible 

• Superlative software: CP/M, 
MINOS, Turbo-DOS, and 
multi-user application 
packages 


Standard system 

esioo 

• 5-20 Mb Winchester drive 

• 64K RAM 

• Horizon compatible, 400 Kb 
-1.6 Mb floppies 

• Z80 Processor 


Other Configurations 
Available 

• Multi-user systems 

• Multi-processor systems 

• 16-bit processor using 
powerful 68000 processor 


• British manufacture 

rf/a/wH For more information about the brilliant new British Minstrel computer, 
or to find out your nearest U.K or European Dealer, write or telephone: Andrew Ward or Tony Harris 


JBiipfrel 


Hotel Microsystems Ltd. 01-328 8737 

69 Loudoun Road, London NW8 0DQ Telex: 266828 

















FACT With internal microprocessor, 8K buffer store and total 
compatibility, the Ricoh Flowriter range has proved itself the 
most intelligent and reliable range of printers on the world 
market. 

FACT Ricoh Flowriters can assume the characteristics of any 
popular 'intelligent' printer and plug into any hardware 
configuration. 

FACT Ricoh Flowriters perform all your processing and 
printing needs while leaving the host computer free for other 
work. 

FACT Ricoh Flowriters do all this, give you exceptional print 
quality, yet cost the same as ordinary daisy wheel printers! 

FEATURES ■ Internal microprocessor 

■ 8K buffer under full program control 

■ Includes RS232, Centronics and IEEE 488 interfaces 

■ 60cps print on the RP1600,37cps on the RP1300 

* Qume, Diablo and NEC Spinwriter wp commands- 
compatible 

■ Auto-bidirectional and logic seeking high-speed printing 

■ Graphics capability down to 1/120" 


■ Built-in proportional spacing tables 

■ Automatic margin justification, even on proportional 
spacing 

■ 128-character printwheels, wide choice of fonts 

■ Wide range of accessories - sheetfeeds, tractor feeds, 
ribbons, printwheels 

■ Detachable keyboard option for using Flowriter as an 
intelligent typewriter or KSR terminal 

For intelligent printing that frees the host computer and gives 
you exceptional print quality and speed, find out more about 
the Ricoh Flowriter-the printer that knows it's a computer, 
yet costs the same as those that aren't! 


Dealer Enquiries welcome. 

The Ricoh/Flowriter range is only 
available from APTEC and their 
authorised dealers, backed by a 
nationwide service network. 


APPROPRIATE 
TECHNOLOGY LTD. 
2-4 Canfield Place 
London NW63BT 
Tel: 01-625 5575/5134 
Telex 264538 SSEG 


The RP1600 Flowriter 


The Ricoh 






Now a hard disc system for 
the same price as a floppy 



The Shelton Ig/itf 

It's here! The new hard disc system 
that really means business. 

From the bewildering range of 
computers, all claiming a technical 
advantage, Micropute have selected the 
machine best suited to the needs of 
small and medium sized businesses. 

The requirements of such a system were: 
Integral Hard Disc, Compact Design, 
Extremely Competitive Price, The CP/M 
Operating System giving access to a vast 
range of programmes for data and 
word processing, and The Capacity For 
Ease Of Upgrading To Multi-User Which 
all adds up to a fully comprehensive and 
sophisticated computer 


The price? 

From an incredible £ 2,695 (ex VAT.) 

Micropute Supercover 

As an extra bonus to this amazing 
package Micropute Supercover will 
provide a 12 month on site maintenance 
for only £99.00 parts and labour. 


Faster Than a 16 BIT 


BENCHMARK TIMINGS 

PRODUCT 


SIG/IMET 8 BIT 

IBM 16 BIT 

SIRIUS 16 BIT 

BM.1. 

1.1 

1.5 

2.0 

BM.2. 

3.7 

5.2 

7.4 

BM.3. 

9.9 

12.1 

17.0 

BM.4. 

9.8 

12.6 

17.5 

BM.5. 

10.5 

13.6 

19.8 

BM.6. 

18.7 

23.5 

35.4 

BM.7. 

29.6 

37.4 

55.9 

BM.8. 

5.1 

3.5 

4.3 


These figures are extracted from a recent article in,'Personal 
Computer World' Publication. 


Micropute Ltd 

Name_ 

Company Name_ 

CompanyAddress_ 


Catherine Street, Macclesfield, 
Cheshire SKI 6QYTel: (0625) 615384. 


Position 



(TlbCHBPUTE 


Micropute Ltd., Catherine Street, Macclesfield, Cheshire SKI 6QYTel: (06251615384. 












































Smith-Corona EL 2000 
complete with INTERPRINTER 

£595 


Olivetti 121/201/221-231 


COMPUTER 
PRINTER 

AND 

TYPEWRITER 

Word Processing 

and Conventional Typing Facilities 
Combined 


Most electronic typewriters can also be used as 
computer printers. With the addition of the SPT 
INTERPRINTER unit (costing less than £250) letter 
quality printing from just about any Computer 
is possible. 

Smith-Corona, Brother, Olivetti and Silver-Reed 
electronic type¬ 
writers are all compatible with the INTERPRINTER 

For full details: 

SPT ELECTRONICS LIMITED 

Tollesbury 
Essex CM98SE 

Tel: Maldon (0621)868484 
Telex:995358 


Brother EM-1 with INTERPRINTER 

£740 

Brother EM-2 with INTERPRINTER 
£950 


Silver-Reed EX55 


The Samurai* 
home computer 
is coming... 


*Samurai is a trademark of Samurai Worldwide Ltd 
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£ 99.95 

+ POST 
r + VAT 


Possibly the best value CP/M applications program for sale in 
the world. Probably the best way to improve productivity 
with your micro. Guaranteed to be the most efficient way to 
learn to type or to improve your typing. 


Be honest: agree you’ll benefit from IANKEY. You, 
your family, your staff, your students, your friends. 
(There’s a money-back guarantee of that.) 

But you will enjoy proving us right! It’s new. It’s the 
IANKEY keyboard skills package. It’s from one of 
Britain’s newest and most exciting serious software 
publishers. IANSYST. 

ONLY £29. 

We could charge £250 to sell IANKEY to schools and 
colleges, but because we want people like you all over the 
world to benefit IANKEY is an incredible £29. - for 
more program than WordStar! So schools and colleges 
pay only £29 too. Oh well! We’ll cry all the way to the 
bank. 

Compare it with the competition at any price: 

Caxton’s Touch ’N’ Go, Anthony Ashpitel’s Typing 
Master, Microsoft or WDS’s Typing Tutor, Hyper-Typer, 
even old favourites like Sight and Sound. Feature for 
feature IANKEY earns a walkover. IANKEY is the one 
which works. 


Thoroughly researched 

At Iansyst we have studied at length how people best 
learn to type. We have used this knowledge to design 
IANKEY and its individual lessons. 

You do not need a manual to use IANKEY - 
instructions appear on the screen when you need them. 

You get instant feedback on how well you are doing. 
No waiting for results. 

You get proper words to type right from the begin¬ 
ning. No meaningless drills like “ASDF JKL;”. 

The exercises you type are informative. You should 
find them interesting. Not just a series of improving 
proverbs which you know anyway! Nor meaningless 
random words. 

Screen Displays 

The computer display is packed with information. It 
flashes the letters on a keyboard. You learn without 
needing to search on the keys themselves. 

Those are just a few of its many features. 

Recommended retail price is £29 or $49. Demo disk 
£10 or $15. Excl. VAT,P&P. Access/Mcard accepted. 


Iansyst Software, Omnibus Building, 41 North Road, London N7 9DP. Tel (01-) 607 0187.24 hour answering service. 


IRVINE BUSINESS SYSTEMS LTD. 


A SINGLECARD COMPUTER FROM ONLY^ 


BAREBOARD SEND 
COST £99.95 

P/P 2.00 

VAT 15.24 

TOTAL £117.24 

ASSEMBLED & TESTED 

COST £475.00 

P/P 5.00 

VAT 72.00 

TOTAL 552.00 


★ 4MEGZ80CPU 

★ 64K RAM 

★ 16KPROM 

★ 5" & 8" DISK 
CONTROLLER 

★ 80x24 VIDEO GEN 

★ 2xSERIAL I/O 

★ 4x PARALLEL I/O 

★ IEEE 488 INTERFACE 

★ KEYBOARD PORT 

★ HARDWARE RTC 

★ MONITOR IN PROM 


THE IBS 750 S B C. 

IRVINE BUSINESS SYSTEMS LTD, 1 MONTGOMERY PLACE, IRVINE, AYRSHIRE KA128PN. 

029475000/73333 


MADE IN IRVINE SCOTLAND BY IRVINE BUSINESS SYSTEMS LTD. 
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Geophysical Systems Limited 


CALLING 
ALL BBC MICRO 
OWNERS! 


★ GSL offer 10,000 times increase in capacity NOW! 

With the new GSL Winchester interface the memory capacity of the BBC-Acorn Model B Micro can 
be enlarged up to 340Mbyte. 

★ Proved in Use 

Following an initial order and a period of evaluation and satisfactory service, two further orders 
have been awarded. 

GSL can supply a complete package incorporating the new Winchester interface, disc and disc 
controller connecting to an archive tape streamer. 


Disc Drives 


Winchesters 


All compatible to the BBC MICRO 

★ Shugart 5V4" metal cased % and V 2 
height to match the BBC 


FM MFM 
★ 100K/200K SA200 

£147.00 

★ 200K/400K SA 455 

£250.00 

★ 400K/800K SA465 

£330.00 

Dual drives available all ex stock 


8271 Disc controller chip 

£ 28.75 

2764-200n’s Eproms 

£ 7.50 

★ BBC Dealers if 


BBC Model A 

£260.00 

BBC Model B 

£347.00 

BBC Model B with disc interface 

£408.00 

BBC Electron 

£150.00 

Coming Soon Orders Taken Now for the 

Electron 


Joysticks 

All Machines ex stock 

£11.30 


★ Printers ★ 

NEC 8023 80 column dot matrix £320.00 
Other printers available 


A FIRST FOR GSL!! 

Now Winchesters can be run from the BBC 
Micro!!! 

★ 5Mb 

★ 10Mb 

★ 20Mb 

★ 85Mb 

★ Up to 340Mb 

★ Tape streamer 20Mb — ring for prices 
and delivery on systems some software 
available. 

BBC upgrades available 

A-B £75.00 

Disc upgrade £95.00 

Both include fitting & testing 

★ Software ★ 

Screen dump software 
Acorn/software, various 
Monsters, Snappers, Frogger, Painter etc. & 
other titles 

Some also available on disc 

Wordwise word processor package £39.00 

Word processor systems available 


★ We pride ourselves on service, come 
and see it running before you buy if 


★ Monitors ★ 

Microvitec 1431 colour £249.00 

Sanyo Green 12" £ 95.00 


Analogue Signal Analyser 


Enables the BBC Model B to function as a two channel, large screen, storage oscilloscope. For 
scientific, educational or home use PRICE £299.000 SYSTEM PRICE AVAILABLE. 



Geophysical Systems Limited 


2 North Way 

Walworth Industrial Estate 
Andover, Hants SP10 5AZ 
Tel. (0264) 58744/51699 
Telex 47166 


We are Acorn Dealers/Service Centre 

if Dealer enquiries/discount available if 

Max 48 hour delivery on all Stock items 

The above are just some items of our range. 

All prices exclude carriage & V.A.T. 
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Today, computers, micros and more 
importantly business planning systems are no 
longer considered luxuries 

They allow you to make better decisions 
by providing better information on budgeting, 
cash flow, project profitability, Acquisition 
Appraisal, Lease vs Purchase analysis and 
much more. 

You stay one step ahead of your business 
and your business stays one step ahead of the 
competitors. 

But which system should you buy? 
Surely no one system can meet the needs of all 
businesses? 

Fortunately Comshare is not like most 
companies. We see the need for different 
systems to suit different people. 

NEW USERS START HERE 

PlannerCalc at £85.00* is now accepted 
as the first choice for people new to financial 
planning. 


immediately see their effect on every¬ 
thing else in the model. 

It comes with 
the best manual 
on the market and 
it’s suitable for 
most micros with 
a™ CP/M 2.2 
operating system, 

64K of memory, 
giving at least 900 
cells, minimum 
screen width of 80 
characters and 2 
floppy disc drives. 

MUCH MORE POWER, 

NOT MUCH MORE MONEY 

MasterPlanner is the most powerful 
spreadsheet system currently available with 
its increased matrix size, 2000-3000 cells on 
most 64K micros. (But at £245* it certainly 
isn’t the most expensive.) 



Designed for 8-bit micros, it boasts the 
kind of features that you’d expect to pay twice 
as much for. (Buy PlannerCalc’s nearest rival 
and you’ll have to.) 

Unlike all other‘calc’products S 

A . (0224)647074 

it allows you to enter calculations gaga, 

. -i 1,1 (0252)313551 

in a language you understand. ^,0 

Plain English. SSSfe 


For example: 


LINE 1 SALES=100,150.175.210 

LINE 2 EXPENSES=GROW 70 BY 15% FOR 4 

LINE 3 NET=SALES-EXPENSES 

LINE 4 CSALES=CUM SALES 

COLUMN 5 YEAR=SUM OF COL 1 THRU COL 4 


So it’s much easier to use. 

It uses the popular “spread¬ 
sheet” approach with a window 
that can be rolled in all directions. 

Which means you can enter 
new figures and rules and 


Altrincham 
Mercator Tech 
Services Ltd 

(061) 9414225 


Aylesbury 
Helistaar Systems Ltd 

(0296)630364 


Bedford 
MSC Hiland Ltd 

(0234)50260 


Blackburn 
BEC Systems 
Services Ltd 

(0254)677215 

TDS Bus Systems Ltd 

(0254)676915 


Bradford 

Compright 

(0274)668890 

Raven Computers Ltd 

(0274)306966 


Bristol 

Avon Microcentre 
Systems Ltd 

(0272)277774 

C.C.E. (Europe Ltd.) 
(0454)321088 
Mercator Computer 
Systems Ltd 

(0272)731079 
Transtec Ltd 

(0272)277462 


Consolidation of models, allows you to 
create separate plans for each department and 
then combine them into an overall company 


COMSHARE DEALERS 


Bury St. Edmunds 

S.I.R.C.S. Ltd 

(0284)62022 


Camberiev 
Alexander Systems Ltd. 

(0276)28971 


Canterbury 
Kent Micro Systems 

(0227)50200 


Cardiff 

Bowstrings Computer 
Services Ltd 

(0222)36825 


Barnsley 

Brook Office Supplies Ltd 

(0226)88916 


Clevedon 
Bard Computer 
Systems Ltd 

(0272)878 157 


Cranbrook 

The Soft Option U.K.Ltd. 

(058080) 310 


Doncaster 
Briarstar Computer 
Centre 

(0302) 67135 


Fareham 
Electronequip Ltd. 

(0329)230670 


Glasgow 
The Prospectus 
Partnership 

(0236)211294 


Gosport 
Vauntberry Ltd 

(0329)235846 


Har penden 
Irradion Ltd 

(05827)62421 


Hastings 
BMS Computer 
Services Ltd 

(0424)439190 

Hereford 

Honeysett Computers Ltd 

(0432)279404 


I pswich 

Anglia Microsystems 

(0449) 740046 


Leamington S pa 
Words Ltd 

(0926)30209 


Leicester 

Leicester Micro Centre 

(0533) 551869 


Lisburn 

MKM Electronic Ltd 

(08462)3184/3665 


Liverpool 
BEC (Liverpool) Ltd 

(051) 263 5738 


London 

BD Computer Systems 
01 4354442 
Business Information 
Systems 

01 373 3408 


Clenlo Computer 
Systems Ltd 

01-6704202 


Computer Aided 
Systems Ltd 

01-487 3869 


Computer Aided 
Systems Ltd 

01-518 1414 


Corporate Modelling 
Consults 

01-628 4107 


DIR Computer 
Systems Ltd 

01-439 4354 


Equinox Computers Ltd 

01-739 2387 


Ferrari Software Ltd 

01-751 5791 


Ludhouse Computing Ltd 

01-679 4321 


Matmas Electronics Ltd. 

01-373 6607 


Mayfair Business 
Systems Ltd 

01-688 3836 


MGE Systems Ltd 

01-439 9617 


P. W. Hare & Associates 

01-551 1988 


Archives U.K. Ltd. 

01-223 1688 


Spectrum Systems Ltd 

01-405 1250 


Stag Terminals Ltd 

01-943 0777 


Sumlock Bondain Ltd 

01 250 0505 


Transam Computers Ltd 

01-402 8137 


Louth 

Comput A-Crop 

(0507)604271 


Malvern 

Malvern Micro Systems 

(06845)68500 


Melksham 
Cifer Systems Ltd 

(0225)706361 

ICEN Ltd 

(0225) 702133 


Midhurst 

Wordskill Automation Ltd 

(073081)6641 


Micronics Telesystems Ltd 

01-263 6926 


Milton Keynes 
Pericom Data 
Systems Ltd 

(0908)614242 


Nottingham 
Micropeople Ltd 

(06074)69117 


Oxford 

Choice Business 
Systems 

(049161)2697 


Redcar 

Applestop 

(0642)474707 


Rutland 
Microspecific Ltd 

(0572)2528 


Slough 
KGB Micros Ltd 

(75) 38581 


Southampton 
Xitan Systems Ltd 

(0703)38740 


St Albans 
St Albans Computer 
Services Ltd 

(0727)77700 


St Helier 

The Processor Centre 
(0534)77070 
Thomas & Company Ltd 

(0534) 77700 

West Bvfleet 
Fergusson Computers 


Weston-Super-Mare 
Eastfern Ltd 

(0934)418346 

Winchester 
Modular Office 
Systems Ltd 

(0962)55759 


Yeovil 

Dale Computer 
Systems Ltd 

(0935) 72000 


Richmond 

Tritech Computer Services 

01-948 4213 


terns start at <£85.00. 



the board room. 

It can store up to 25 stan¬ 
dard reports to run when you need them. It’s 
got full WHAT IF? analysis and direct 
editing of both spreadsheet and logic display. 

JUST AS EASY TO USE 

All this increased power doesn’t mean 
you’ll need a degree in advanced computing 
to understand MasterPlanner. 

It works on exactly the same 
system as PlannerCalc and models A 
written on PlannerCalc run without C 
modification on MasterPlanner. LjF 

16 BIT VERSION 

A new version of Master- |^*[ 
Planner has been specifically designed IV, 
for the 16 bit micros like the Sirius 


, You’re also getting the kind of back up 
I and after-sales service that only a company 
I of Comshare’s track-record can guarantee. 

If you’d like to know more about any 
product, call in at your local dealer or fill in the 

coupon and send it to us. * Plus VAT and post & package. 


Making the computer make sense. 

CP/M and™CP/M-86 are the registered trade marks of Digital Research Inc. 


under ™CP/M-86 or the IBM personal using 
either CP/M- 86 or ™MS DOS 1.1. With a vast 


Comshare Ltd., 32-34 Great Peter Street, London SW1P2DB.Telephone: 01-222 5665. 

| To: Department PCW4/83 Comshare Ltd., 32-34 Gt. Peter Street, London SW1P2DB. I 
I Please send me: 1 


matrix size of over 7000 cells on 128K and 
even more with larger memory, you’ll at last 
be able to make the most of your micro. 

ULTIMATE POWER 

Fastplan is the top Comshare micro 
planning system. 

It’s file-based, allowing development of 
large scale models; with a staggering 18,000 
cell matrix; full financial functions plus back¬ 
wards iteration, file input and output; and 


Qty 

Product 

Micro 

Op System 

Disc Size 

K 

Amount 
£ p. 


PlannerCalc 

@£99.50 
(8 bit only) 


CP/M 2.2 

875 W' 





MasterPlanner 

@£282.95 


CP/M 2.2 

875 W' 





MasterPlanner 

IBM PC 

MS DOS 1.1 

875 1 /4" 





MasterPlanner 


CP/M-86 

87574" 




All prices include VAT and postage & packing 

TOTAL 



Please send me information about Fastplan [ 


I enclose a cheque/postal order for £_made payable to Comshare Ltd. 

Please debit my Access Card No___for £- 

Barclaycard No_for£- 

Signature_ 


much more. Yet, because it can be menu 
driven it is easy to use. For the full story, tick 
the Fastplan box when you return the coupon. 


| Name ___ | 

Address____ 

I _Tel. No_I 

j P lease allow 28 days for delivery. VAT No. 238418649. Registered No. 980406. j 

Comshare reserve the right not to accept any orders.Any acceptance will be subject to Comshare’s terms and conditions. 









Don’t let its size fool you. 

If anything NewBrain is like the 
Tardis. 

It may look small on the outside, but 
inside there's an awful lot going on. 

It's got the kind of features you'd 
expect from one of the really big business 
micros, but at a price of £269.95 
including VAT it won’t give you any 
sleepless nights. 

However, let the facts speak for 
themselves. 


You g et what you don’t pay for. 

NewBrain comes with 24K ROM 
and 32K RAM, most competitors expect 
you to make do with 16K RAM. 

What’s more you can expand all the 
way up to 2 Mbytes, a figure that wouldn't 
look out of place on a machine costing ten 
times as much. 

We’ve also given you the choice of 
256,320,512 and 640 x 250 screen 
resolution, whereas most only offer a 
maximum of 256x192. 


Big enou g h for your business. 

Although NewBrain is as easy as 
ABC to use (and child's-play to learn to use) 
this doesn’t mean it’s a toy. 

Far from it. 

It comes with ENHANCED ANSI 
BASIC, which should give you plenty to get 
your teeth into. 

And it'll also take CP/M® so it speaks 
the same language as all the big business 
micros, and feels perfectly at home with 
their software. 



NO OTHER MICRO 

HAS THIS MUCH 

POWER 

IN THIS MUCH 


FOR THIS MU 
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So as a business machine it really 
comes into its own. 

The video allows 40 or 80 characters 
per line with 25 or 30 lines per page, 
giving a very professional 2000 or 2400 
characters display in all on TV and/or 
monitor. And the keyboard is full-sized so 
even if you’re all fingers and thumbs you’ll 
still be able to get to grips with NewBrain’s 
excellent editing capabilities. 

When it comes to business graphics, 
things couldn't be easier. With software 
capabilities that can handle graphs, charts 
and computer drawings you’ll soon be 
up to things that used to be strictly for the 
big league. 

Answers a growin g need. 

Although NewBrain, with its optional 
onboard display, is a truly portable micro, 
that doesn’t stop it becoming the basis of a 
very powerful system. 

The Store Expansion Modules come 
in packages containing 64K, 128K, 256K 
or 512K of RAM. So, hook up four of 
the 512K modules to your machine and 
you’ve got 2 Mbytes to play with. Another 
feature that’ll come as a surprise are the 
two onboard V24 interfaces. 

With the aid of the multiple 
V24 module this allows you to run up to 32 
machines at once, all on the same 
peripherals, saving you a fortune on extras. 

00 * The range of peripherals on offer 
include dot matrix and daisy wheel printers, 
9," 12" and 24" monitors plus 5’// floppy 
disk drives (100 Kbytes and 1 Mbyte) and 
5’A" Winchester drive (6-18 Mbytes). 

As we said, this isn’t a toy. 

It doesn’t stop here. 

Here are a couple of extras that 
deserve a special mention. 

The first, the Battery Module, means 
you won’t be tied to a 13 amp socket. And, 
even more importantly, it means you don’t 
have to worry about mains fluctuations 
wreaking havoc with your programs. 

The ROM buffer module gives you a 
freedom of another sort. 

Freedom to expand in a big way. It 
gives you additional ROM slots, for system 
software upgrades such as the Z80 
Assembler and COMAL, 2 additional V24 
ports, analogue ports and parallel ports. 

From now on the sky’s the limit. 

Software that’s hard to beat. 

A lot of features you’d expect to find 
on software are actually built into 
NewBrain so you don’t need to worry about 
screen editing, maths, BASIC and graphics. 

However, if you’re feeling practical 
you can always tackle household manage¬ 
ment, statistics and educational packages. 
And because NewBrain isn’t all work and 
no play, there’s the usual range of mind- 
bending games to while away spare time. 

Waste no more time. 

To get hold of NewBrain you need go 
no further than the cou pon at the bottom of 
the page. 

With your order we’ll include a hefty 
instruction manual so you’ll know where 
to start, and a list of peripherals, expansion 
modules, and software so you’ll know 
where to go next. 

® CP/M is the registered trade mark of Digital Research Inc, 


Technical Specifications 

The NewBrain is a fully specified professional 
computer built to the highest standards of engin¬ 
eering and reliability. Chosen by leading OEM 
suppliers. Designed to facilitate easy expansion 
for use with the CP/M operating system, and 
the addition of 5V4 flexible and Winchester disks, 
12 green phosphor professional standard 
monitor, 80 cps professional quality dot matrix 
printer with pin addressable graphics. 

Z80A cpu and COP 420M input/output 
microprocessors. 32K RAM expandable to 
2 Mbytes. 29K ROM. Dual Cassette Ports. 

UHF TV port. CCITT Monitor Port Video 40/80 
Character x 25/30 lines. 256,320,512,640 x 250 
Pixels. Expansion Port.V24 Bi-directional Port. 
V24 Printer Port. 16-character display (AD only). 

Software: Enhanced BASIC (ANSI x 3.2/78) 
Independent Operating System (12 device 
drivers). Multi Page Screen Editor (32 Control 
Commands). Maths (10 Signficant Figures). 
Graphics (Absolute & Relative Plotting, Line & Arc 
Drawing, Shading, 20 English Language 
Commands). 

NewBrain, 

Grundy Business Systems Ltd., Grundy House, 
Somerset Road, Teddington TW118TD. 


To: NewBrain, Grundy Business Systems 
Limited, Grundy House, Somerset Road, 
Teddington TW118TD. 

Please send me a full-colour leaflet, price 
list, and name and address of my nearest 
stockist. □ 


Name_ 

Address. 


Postcode_ pcw4 
































The box is not always black... 


At Rair we’re continually enhancing and upgrading our 
Black Box microcomputer range to meet the ever- 
changing, ever-growing needs of our customers. 

That’s why you’ll often find our systems turning up 
under different names, different colours- not always 
black. 

Our current Black Box range includes 8- and 16-bit 
microprocessors, that can be configured from simple 


single-user floppy disk systems right up to powerful 
multi-user systems with Winchester hard disks and 
tape backup. 

So next time you’re choosing a microcomputer for 
a new application, remember to 
call us first. 

With Rair, you can have any 
colour you like, including black. 



United Kingdom RAIR Limited 6-9 Upper St Martins Lane London WC2H 9EQ Telephone (01) 8366921 Telex 298452 
France RAIR Sari 90 Avenue Champes Elysees 74008 Paris Telephone 010 331 225 4401 Telex 290177 
West Germany RAIR Computer GmbH Clemensstrasse 5-7 5000Koln1 Telephone (0221) 219811 Telex 8881915 
UnitedStates RAIR MicrocomputerCorp. 4101 Burton Drive SantaClara CA95050 Telephone(408) 988-1790 Telex677038 








YOUR 

COMPUTER 
KNOWS 
WHEN 
IT’S ON A 
ZYGON 
STAND 


"w" 




BU 



Zygon. The new, purpose built 
stand to suit most home 
computers, including BBC, 
Spectrum, Vic, Dragon, 
^ Acorn, Commodore, 

Genie, Ace, Lynx. 

Zygon. Packs 
maximum units into 
II minimum area. The lower 

1 shelf slides away for full 

I keyboard protection when 

v not in use. Mobility is 

r guaranteed by sturdy 

» castors, and cable ties 
& provided avoid 

“spaghetti junction” 
tangles. 


ZYGON 

PRODUCTS 

Price 

i just £59 
1 plus VAT, 
send for full 
details now. 


Zygon 

Products 


To: Zygon Products, 9 Sheredes Drive, Broxbourne, Herts EN11 8LH 
Tel: 0992 466259. 


NEW FROM MICROTEK 

C/PM PAYROLL 

£375 + VAT 
(£450 with SSP) 

A complete and comprehensive 
Payroll system that includes: 

★ Statutory sick pay records and calculations 

★ Payslips on plain paper 

★ Accountant-approved analyses and reports 

★ Hourly/Weekly/4 Weekly/Fortnightly/and 
Monthly employees 

★ Full password protection 

★ Up to five rates of overtime 

★ Payment by cash, direct debit, Giro or 
Cheque 

★ Simple, menu-driven use 

★ Full tax &NHI routines 

★ Extensive provision for additions & 
deductions 

THIS MUST BE THE SIMPLEST OF ALL THE 
COMPLETE PAYROLL SYSTEMS 


MICROTEK Ltd 

15 Lower Brook Street 
Ipswich, Suffolk IP41AQ 


Tel: Ipswich (0473) 

50152/52466 


Address 


FOR ALL YOUR COMPUTER SUPPLIES CONTACT 

Marlowfield Ltd 

Wabash Diskettes 

5W' SSSD . £15.00 per box 

8" SSSD . £17.50 per box 

Verbatim Diskettes 

5W' SSSD . £17.50 per box 

8" SSSD . £19.50 per box 

FREE Library Case with every box of Diskettes 

Disk Head Cleaning Kits 

5V4"and8" . £16.00 each 

Diskette Storage Boxes 

5V4" Storage Capacity 30/40 . £17.50 

5V4" Storage Capacity 60/80 . £21.00 

8" Storage Capacity 30/40 . £23.00 

8" Storage Capacity 60/80 . £27.00 

POST & PACKING IS FREE 

Listing Paper 

9V 2 x 11 Plain 2000 Sheets . £9.50 

14V 2 x 11 Plain 2000 Sheets . £10.50 

Delivery Charge £3.00 per box 

Send for new price list to: 

MARLOWFIELD LTD 

Hesketh Bank House 

7-11 Yellowhouse Lane, Southport, Merseyside 
PR81ER Telephone (0704) 36082 
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Plttffl Micro Computer 

^'J Please phone for availability 



BBC MICRO 
COMPUTER 
Please phone 
for availability 


BBC WORD PROCESSOR 'VIEW' £52 
2nd PROCESSOR 6502 £170 

2nd PROCESSOR Z80 £290 

ACORN SOFT/BBC SOFT/GAMES 
PADDLES IN STOCK 


BBC Model B £399 

(inc. VAT) Carr. £8 

Model A to Model B 
^ upgrade kit £50 

Fitting charge £15 
Partial Upgrades also available 

PRESTEL ADAPTOR 
£90 

TELETEXT ADAPTOR 
£195.00 


OFFICIAL n 


All mating Connectors with Cables in stock. 

Full range of ACORNSOFT, PROGRAM POWER 
& BUGBYTE SOFTWARE AVAILABLE. 


Phone or send for our BBC leaflet. 


BBC FLOPPY DISC DRIVES 

FD INTERFACE £95 INSTALLATION £20 
Single Drive 5V4" 100K £235 + £6carr. 


Dual Drive 5V4" 


£799 + £8 carr. 


BBC COMPATIBLE DRIVES 

These are drives with TEAC FD50 mechanism 
and are complete with power supply. 

SINGLE: 100K£190; 200K£260; 400K£340 
DUAL: 200K£360; 400K£490; 800K£610 


DEALER 


MICRODOCTOR 

Thisis nota logicanalyseroran oscilliscope. It tests 
a microsystem and gives a printed reprint on RAM, 
ROM and 1/0- it will print memory map, search for 
code, check dataline shorts and operates 
peripherals. 

Microdoctor complete with PSU, printer probe 
cable and two configuration board £295. 


MONITORS 


MICROVITEC 1431 14"Colour Monitor SANYO 14"CoiourMonitorRGB 

£249 +£8 carr. £255 +£8 carr. 

Lead for SANYO RGB £10 

MICROVITEC 2031 20" Colour Monitor SANYO 12" Hi Res Green Monitor 

£319 +£8 carr. £99 +£6 carr. 


ACORN ATOM 

Basic Built £135 Expanded £175 
(carr £3 per unit) 

Atom Disc Pack £299 + £6 carr. 

Send s.a.e. for our BBC Atom list 


NEC PC 8023 BE-C 

100CPS, 80 cols. Logic 
Seeking, Bidirectional, 
Forward and Reverse 
Line Feed, 

Proportional * 

Spacing, Auto 
Underline, Hi-Res and 
BlockGraphics, Greek 
Char. Set. Only £320 + £8 Carr. 


RUGBY ATOMIC CLOCK 

ThisZ80 micro controlled clock/calendar receives 
coded time data from NPL Rugby. The clock never 
needsto be reset. The facilities include 8 
independentalarmsandforeach alarm there is a 
choice of melody or alternatively these can be 
used for electrical switching. A separate timer 
allows recording of up to 240 lap times without 
interrupting the count. Expansion facilities 
provided. See July/August ETI for details. 
Complete Kit £120 + £2.00 p&p. 


SOFTY II INTELLIGENT 
PROGRAMMER 

The complete micro processor development 
system for Engineers and Hobbyists. You can 
develop programs, debug, verify and commit to 
EPROMS or use in host computer by using softy 
as a romulator. Powerful editing facilities permit 
bytes, blocks of bytes changed, deleted or 
inserted and memory contents can be observed 
on ordinary TV. Accepts most + 5v Eproms. Softy 
II complete with PSU, TV Lead and Romulator lead 
£169. 


UV ERASERS 

UVIB up to 6 Eproms 

£47.50 

UVIT with Timer £60.00 
UV140 up to 14 Eproms 

£61.50 

UV141 with Timer 

£78.00 

(Carr £2/eraser) 

All erasers are fitted 
with mains switches 
and safety interlocks 


Send s.a.e. for our Comprehensive 
Price List including Books 


PRINTERS 

SEIKOSHA GP 100A 

fSiPasci^graphics 

Now only £190 + £6carr. 

Ask for details on GP 250A 

Parallel Printer lead for BBC/Atom to most printers£13.50 

Variety of interfaces, ribbons in stock 
2,000 fan fold sheets 9V 2 " x 11" £13.50 + £3 p&p 


EPSON MX80 and 100F/T3 

MX 80 80CPS 80 cols 
MX100 100CPS 136 cols 
LogicSeeking. Bi¬ 
directional, Bit Image 
Printing, 9X9 Matrix, 
Auto Underline 


MX80 F/T3 £320 
MX100 F/T3 £430 
(£8 Carr/Printer) 
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JUMPER LEADS 


— 

24" Cable with DIP Headers 


MB 



a 


14pin 

16pin 

24pin 

40pin 

(Speed Block Type) 

Single 

End 

145p 

165p 

240p 

380p 


St. Pin 

Recep¬ 

Edge 

Double 







tacles 

Conn. 

End 

21 Op 

230p 

345p 

540p 

10 way 

90 p 

85p 

200p 

Cable with Sockets 



20 way 

145p 

125p 

240p 


20way 26way 34way 40way 

26 way 

175p 

150p 

300p 

Single 





34 way 

200p 

160p 

380p 

End 24" 

185p 

21 Op 

270p 

300p 

40 way 

220p 

190p 

550p 

Double 





50 way 

235p 

200p 

600p 

End 18" 

290p 

385p 

490p 

540p 


AMPHENOL CONNS 


36 way Solder Type Plug 
(Centronix type) 

36 way Solder Socket 
(Centronix type) 

36 way I DC Plug 

(Centronix type) 

24 way Solder Plug 
(IEEE type) 

24 way Solder Socket 
24 way I DC Plug 


RIBBON CABLE I 


(Grey) 


10 way 

50 p 

14 way 

60 p 

16 way 

70 p 

20 way 

80p 

24 way 

115p 

26 way 

120p 

34 way 

180p 

40 way 

210p 

50 way 

330p 

64 way 

370p 


D CONNECTORS 


TRAINER KITS 

6502 Junior Computer 

£85.00 

6802 Nancomp I £80.00 
6809 Nancomp II £80.00 
1802 MicroTrainer£64 
Z80 Menta £99 

(Fully built 
and documented) 

Full detailson request 



RS 232 CONNS 


(25 way D) 

24" Single end Male. £5.50 

24” Single end Female £6.00 

24" Female-Female.£11.00 

24" Male-Male.£10.00 

24'Male-Female.£11.50 


EUROCONNECTORS 


DIP HEADERS 



SPECIAL 

OFFER 


Plug So 

DIN 41617 21 way 180 p 11 

DIN 41617 31 way 200p 2( 

DIN 41612 2x32 

way Straight pins 290p 3; 

2x32 way Ang. pin 325p 4< 

2x32 way wire 

wrap 325p 31 

2x32 way St. pins 250p 4< 

3x32 way Angled 

pins 350p 

iDC Connector 

A+ B 41 

IDC Connector 

AfC - 51 

2x32 way U Connector = £1 

(please specify a + b or a + c) 


COMPONENTS 



2114L-2 

2716 ( + 5v) 

2532 

2732 

4116-2 

4164-15 (Tl) 

6116P-3 



1802CE 

2650A 

6502 

6502A 

6800 

6802 

68B02 

6809 

68B09 

6809E 

8035 

8039 

8080A 

8085A 

INS8060 

TMS9980 

8086A 

8748 


TMS9995 

£12 

6875 

500p 

Z80AS10-0 

£9 

Z8 

£24 

8205 

225p 

Z80AS10-1 

£9 

Z80 

290p 

8212 

110p 

Z80AS10-2 

£9 

Z80A 

320p 

8214 

350p 



Z80B 

£12 

8216 

lOOp 



8088 

£18 

8224 

180p 

1 CRT CONTROLLER I 



8250 

850p 



1 SUPPORT DEVICES 1 

8251 

250p 

CRT6545 

900p 



8255 

250p 

CRT 5027 

£18 

6520 

280p 

8256 

£36 

CRT 5037 

£18 

6522 

350p 

8279 

44 Op 

EF9365 

£48 

6522A 

530p 

8288 

£11 

EF9366 

£48 

6532 

550p 

Z80P10 

250p 

6845 

650p 

6551 

650p 

Z80AP10 

280p 

6847 

650p 

6821 

lOOp 

Z80CTC 

230p 

TMS 9927 

£18 

68B21 

220p 

Z80ACTC 

280p 

TMS 9928 

£20 

6854 

770p 

Z8.0ADART 

700p 

TMS 9929 

£20 

68B54 

800p 

Z80ADMA 

£10 

EF 9364 

£9 


KCIINOMATIC 


Ltd 


MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1ED 
SHOPS AT: 17 BURNLEY ROAD, LONDON NW10 
(Tel: 01-452 1500, 01-450 6597. Telex: 922800) 

305 EDGWARE ROAD, LONDON W2 


PLEASE ADD 40p p&p & 15 °7o VAT 

(Export: no VAT, p&p al Cost) 

Orders from Government Depts. & Colleges etc. welcome. 


Detailed Price List on request. 

Stock items are normally by return of post. 
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LOW PRICE HIGH QUALITY 
SOFTWARE FOR 
COMMODORE 32K PET AND 64 

PURCHASE AND SALES CONTROL £80 + YAT 

Runs both purchase and sales ledgers with optional 
calculation of VAT from the gross or net amount, analysis 
by accounting period, 'due for payment' report, totals for 
net VAT and gross, etc. 

INVOICE PRINT £80 +VAT 

Prints invoices on your own stationery laid out according 
to your own instructions. This programme is an optional 
add-on to be used in conjunction with 'purchase and 
sales 
control'. 

STOCK CONTROL £60 +VAT 

Keeps detailed stock records including stock location, re¬ 
order level, quantity on order, cost and selling prices and 
stockvaluation. 

NOMINAL LEDGER £60 +VAT 

Produces trial balanceand upto20 reports in addition 
to profitand lossand balance sheet. This programme is 
intended for use on its own, but it can read files set-up 
by our purchase and sales control and stock control 
programmes. 

INTEGRATED ACCOUNTING SYSTEMS 
FROM £400 +VAT 

Write or phone for details and complete software list. 

ELECTRONIC AIDS 
(TEWKESBURY) LTD 

Mythe Crest, The Mythe, Tewkesbury 
Gloucestershire GL20 6EB 
Tel: 0386 831020/0684 294003 


Available in 

BIRMINGHAM 

NOW 

LSI M-Three + M-Four 



■H 


DAISY WHEEL & EPSON -TYPE III PRINTERS 
WORDSTAR/MAILMERGE, SUPERCALC 
C0MPS0FT DMS/DELTA 


Accounting 
■ siness Systems 



WE ARE 

ACCREDITED DEALERS 
We will assist you all 
the way through with 
installation 


Jstaarsft 

COMPUTER SYSTEMS 

Aston House, UpperTrinity Street, Birmingham, B94EQ 
Telephone: 021-771 2894 







PRICES DOWN! Removing the middle man has saved 
hundreds of pounds on system prices - phone now! 

KEYBOARD UNIT: ❖ Z80A processor (4 Mhz). 

❖ 32k RAM + 24k ROM MICROSOFT EXTENDED DISK BASIC. 
Screen editor, resident monitor, 8k ROM slot. 

❖ 83 key qwerty keyboard with N-KEY ROLLOVER for fast 
typists. Auto repeat on all keys. Numeric keypad. 

❖ 36 to 80 screen width, 20/25 lines, 8 colours/shades. 
SCROLLING AREA control, function key display. 

❖ SINGLE or DOUBLE PRECISION (16 significant digits), 
INTEGER, HEX. Maths/Greek character set. 

❖ TERMINAL OPTION with built-in RS232 INTERFACE. 

❖ 15 character FUNCTION KEYS, VECTOR/PLOT/ARRAY 
graphics, 8 COLOURS or monochrome shades 

❖ Parallel & RS232 I/O to 4800 baud, 600 baud cassette I/O. 

JAPANESE QUALITY - - - _ 

AND RELIABILITY E397 


EXTRAS: ❖ 12" Green Monitor: 

❖ 1 2 " top defn RGB Colour Monitor: - true 80 
chars, not to be confused with inferior types. 

❖ Expansion boxes - extra 32k RAM, interrupts:- 

(A) +2 syn/asyn RS232 + IEEE 488 +4/8 bit I/O: 

(B) +6 slots for RAM up to 192k or A/D etc: 

❖ Dual 5 inch floppy disks-2x 160k: 2x320k: 

❖ DUAL 8 INCH-2MB: £1375. HARD DISK 5MB: 

❖ 100 cps bi-directional logic-seeking dot matrix printer, 14 
styles including proportional & graphics: 

32k BASIC system, 2x160k disks, green/colour p.o.a. 

64k CP/M 2.2 system, 2 x 160k disks, green/colour p.o.a. 

64k CP/M 2.2 system, 2 x 320k disks, green/colour p.o.a. 

64k CP/M 2.2 system, 2 x 1 MB disks, green/colour.p.o.a. 

64k CP/M 2.2 system, 2 x 1 MB floppies 5MB hard disk p.o.a. 

NEC NETWORK SYSTEM NOW AVAILABLE 


Brighton Computer 
Centre 

130 Lewes Road, Brighton BN2 3LG 
(0273) 688946 Mon-Sat 10am-6pm 
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PLAYTHE NUMBERS GAME 
WITH DIGITAL SOLUTIONS! 

UNNDOUBTEDLYTHE MOST FLEXIBLE PROMOTION EVER- 
WITH A GUARANTEE OF TOTAL SUPPORT 


EXAMPLE OFFER: 

SIRIUS HARD DISKSYSTEM.£3995 

INCLUDES OVER £1000 OF EQUIPMENT 
FROM OUR EXTENSIVE RANGE 
SUCHAS- 

PULSAR SALES VALUE £195 

PULSAR PURCHASES £195 

PULSAR NOMINAL £195 

SMITH-CORONA TP1 £485 


TOTAL 


£1070 

FREE! 


OTHER EXAMPLES (There are too many 
to list them all) 


SIRIUS 1.2 Mb, 128K RAM DUAL FLOPPY £2395 
INCLUDES £600 OF FREE EQUIPMENT 


SIRIUS 2.4 Mb, 128K RAM DUAL FLOPPY £2895 
INCLUDES £700 OF FREE EQUIPMENT 


SAGE 1.3 Mb, 512K RAM DUAL FLOPPY ... £3995 
INCLUDES £600 OF FREE EQUIPMENT 
FREE MAINTENANCE FOR 12 MONTHS 

(All other SAGE models available) 


FORTUNE 5 Mb HARD DISK, 800Kb FLOPPY, 

FULL WORD-PROCESSING, 256K RAM.£5995 

INCLUDESE1100OF FREE EQUIPMENT 

(All other FORTUNE models available) 

DEC, IBM etc... coming soon 

All cables, 48 hr delivery, 

90 day warranty 

installation advice etc... FREE... 
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PERIPHERALS AND SOFTWARE 



EPSON RX-80 T.B.A. 

FX-80 T.B.A. 

OKI M80A £235 

M82A £379 

M83A £535 

M84A £949 

OLIVETTI JP-101 £320 

5 OTHER MATRIX PRINTER RANGES AVAILABLE 

SMITH-C TP1 £485 

EL2000 £699 

12 OTHER DAISYWHEEL RANGES AVAILABLE 

PULSAR NOMINAL £195 

SALES £195 

PURCHASES £195 

PAYROLL £195 

STOCKCONTROL £195 

INVOICING £195 

DATA ANALYSIS £195 

INFORMER DBASE £295 

MICROMODELLER £595 

SUPERCALC £150 

MUTLI-PLAN £159 

WORDSTAR £295 

SELECT £295 

MAILMERGE £95 

DBASE 2 £395 


MOST OTHER SOFTWARE PACKAGES AVAILABLE 

ALL MACHINE UPGRADE COMPONENTS AVAILABLE. 

MAINTENANCE CONTRACTS ARRANGED 

CALL FORA QUOTE ON PERIPHERALS & SOFTWARE WITHOUT MACHINE PURCHASE. 

CALL OR WRITE TODAY: 


DIGITAL SOLUTIONS LTD. HUNTINGDON (0480) 300728 

88 WAVENEY RD 
ST. IVES 
CAMBS 


or (0480) 52870 



For imparti 
which computer 
a salesman. A 




Even better, ask five. 

We took the Olivetti M20 and four 
other leading computers. 

We fed them with full details of one 
another’s speed, memory size, graphic 
ability and bit-power. 

Then we asked them to choose the 
best overall performer. 

We were pleased to see the Olivetti 
M20 chose itself. 

And even happier when the Apple, 
the Sirius, the IBM and the Commodore 


APPLE III® 


® IBM is a registered trademark of International Bi isiness Machine Corp. ©Apple is a trademark of Apple Computer Inc 
























al advice on 

to buy don't ask 
ska computet 


OLIVETTI M20® 


COMMODORE 8096® 


agreed (though, since the M20 is the only 
true 16-bit computer of the five, they had 
little choice). 

If you’re in the market for a computer; 
we’ll gladly show you why other comput¬ 
ers recommend the M20. 

But if you already have a computer; 
don’t ask it which one you should have 
bought. Unless you’re a masochist. 

Or you own an M20. 

The Olivetti M20. Given all the facts, 
even a human would choose it. 


For further details phone 01-200 0200 
or clip the coupon. 

Please send me further details of the Olivetti M20. 

Name __ 

Company __ 

Title _ Tel No _ 

Address _ 

Postcode 

Please return the completed coupon together with your 
company’s letterheading to: Valerie Belfer, 

British Olivetti Ltd., Olivetti House, P.O. Box 89, 

86-88 Upper Richmond Road, London SWI5 2UR. 
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Sirius is a registered trademark of Applied Computer Techniques (Holdings) pic. ©Commodore is a registered trademark. 



























Unfortunately, many of today’s 
desk top computers are designed with 
too much emphasis on home use. 

That’s fine, if you want to balance your 
checkbook, play “space war” or draw 
pictures. But when you have serious 
business requirements for a computer, 
you want one designed specifically for 
business. 

The RAIR Business Computer is 
just that. A computer designed ' 
specifically for business applications, 
incorporating a host of features— 
dptimised for the business environment. 
8- and 16-bit microprocessors allow 
users to run available 8-bit—plus newer 
16-bit—applications software simulta¬ 
neously. And an integral high-capacity 
Winchester disk drive—plus provision 
for additional hard disk support—provides 
sufficient on-line storage for virtually any 
business application. 

Advanced communications software 
allows the RAIR Business Computer to 
connect to mainframe systems and net¬ 
works. And expanded RAM memory 
supports simultaneous access from up 
to four user workstations, each including 
an ergonomically designed, detached 
keyboard, high-resolution colour display, 
and optional workstation printer. 

So if you’re serious about a 
computer for business, call RAIR for 
details about our Business Computer. 
We’re not playing games. 

RAIR Limited 

6-9 Upper St. Martins Lane 

London WC2H 9EQ 

Phone (01) 836 6921, Telex 298452 


SYSTEM SPECIFICATION 

Microprocessors: Concurrent 16-bit 8088 plus 8-bit 8085 
RAM Memory: 256 kbytes expandable to 1024 kbytes 
Integral Disk Storage: 19-Mbyte Winchester drive plus 
1-Mbyte floppy drive 

Storage Options: Up to 4 add-on Winchester drives plus 
streaming tape backup 

Communications: 4 workstation ports (RS-422-compatible), 
plus 2 synchronous/asynchronous programmable RS-232 
ports 

WORKSTATIONS (up to 4) 

Keyboard: Ergonomic, low-profile, 83 keys, 10 program¬ 
mable function keys, 10-key numeric keypad (with cursor/ 
editing functions) 

Color Display: High-resolution, 80 characters x 25 lines,, 
upper and lower case, 8 programmable foreground/ 
background colors 

Printer: Bidirectional, 80 characters-per-second, friction and 
tractor feed 


SOFTWARE 

Operating System: User-friendly, multi-tasking, CP/M, 
MP/M, PC-DOS compatible 
Languages: BASIC, COBOL, Pascal 
Applications: Spreadsheet, Database, Text Processing 
Communications 


the RAIR 

Business Computer. 
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Frustrated W by the lack 


of power of spreadsheet financial modelling and the complexity 
of modelling language systems? The answer is SAPPHIRE MARS + 
— the management accounting and reporting system designed on 
a micro-computer for a micro-computer to provide the user with: — 


• SIMPLICITY OF USE 

• MENU DRIVEN OPERATION 

• DATA INPUT FROM ANY SOURCE - 
KEYED IN. DATA FILES FROM OTHER 
SOURCES OR FROM OTHER MARS 
MODELS 

• SUPERB MANUAL & CASE STUDY 
HANDBOOK 

• INTERFACING TO GENERAL LEDGER 
IN MOST ACCOUNTS PACKAGES 

• INTERFACING TO MAJORITY OF 
WORD PROCESSING PACKAGES 


• CONSOLIDATION OF MODELS 

• REPORTS IN THE FORMAT STYLISED 
FOR YOUR COMPANY 

• ONSCREEN MATRIX VIEWING 

• SOPHISTICATED 'EXPERT MODE' BY 
DIRECT COMMAND FOR 
EXPERIENCED USERS 

• OVER 50 CALCULATIONS PLUS 
ABILITY TO ADD OWN 
CALCULATIONS 

• A MODELLING SYSTEM FOR 
ALL CP/M*, CP/M86* AND MP/M* 


BASED MACHINES. 


DUE TO THE OUTSTANDING 
SUCCESS OF SAPPHIRE MARS 

MORE DEALERS -KT^VYin 
ARE NEEDED JNUW! 


SAPPHIRE SYSTEMS 


BUSINESS SOFTWARE, SYSTEMS. SUPPORT & CONSULTANCY 


1-3 PARK AVENUE ILFORD ESSEX IG1 4LU TELEPHONE: 01 554 0582 

Heqmres C-Basic & C-Basic 86. 1 CP/M, CP/M86, MP/M, C-BASIC & C-BAS1C 86 are registered trade marks ot Digital Research. 



To: Sapphire Systems, 1-3 Park Avenue, Ilford, Essex IG1 4LU. 
Please send me more information on SAPPHIRE MARS 

Please arrange for a consultant to contact me and discuss 
SAPPHIRE MARS 

1 1 1 wish to attend a FREE SAPPHIRE MARS seminar at 
The W ord T rade Centre. 


Name_ 

Position_ 

Company. 

Address- 


Computer Type 


Telephone 
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Announcing 

the most powerfulJikxiWe 
sophisticated, S-100 bus 

single board computer. 
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CPZ-48000 from Intercontinental Micro Systems. 


Many people have been claiming 
the title of the best single board S-100 
micro. Some with only prototype 
boards on paper. Intercontinental 
Micro's CPZ-48000 is in production 
now . And here's why we think it's the 
most powerful. 

• Z80A based system. Complies with 
IEEE 696 1/D2 S-100 BUS 
specification. 

• Single or double density floppy disk 
controller. Controls up to four 8" 
floppy disk drives in either Direct 
Memory Access, Interrupt or 
Programmed I/O mode. 

• 64K Bytes of onboard dynamic 
RAM with memory bank selection of 
4Kb to 64Kb under software control. 

• Four channel DMA controller. 

• Two synchronous or asynchronous 
serial I/O channels with one channel 
programmable in either DMA, 
interrupt or Programmed I/O mode. 

• Two Parallel I/O channels with one 
channel programmable in either 


DMA, Interrupt or Programmed I/O 
mode. 

• On-board Memory Management 
Unit capable of addressing 16 
Megabytes of system memory. 

• Eight Vectored Priority Interrupts 
chained together with I/O Interrupts 
for use with Z80 Mode 2 Interrupts. 

• Provisions for either a 2Kb or 4Kb 
onboard EPROM. (Monitor in a 2Kb 
EPROM supplied with board.) 

• CP/M and MP/M operating systems 
available, TurboDOS and CP/NET 
available soon. 

• Turbo-Disk Implementation 
included. 

CPZ-48000 can be used in many 
applications, including:— 

• Single board, stand alone computer. 

• Network master. Handles IBM 
Bisync, HDLC and SDLC protocols. 



• Multi-user host. 

• Multi-processor host. 

All this power and flexibility 
demands versatile interfacing. Signals 
from the CPZ-48000 are standard 
TTL. "Paddle boards" customize the 
configuration to suit your peripherals. 
RS232 Asynchronous, Centronics 
Parallel and 8" Floppy Disks are 
currently available. 

If 64Kb is not enough just add a 
256KMB-100 dynamic memory board 
providing 256Kb RAM with parity 
detection. It is ideal for use as a 
"memory disk" or to support several 
users under MP/M II. 

If you're looking for sophisticated 
S-100 bus board-level computing for 
anything from slave processors and 
disk controllers to a multi-user host, 
look to NEWTONS Laboratories. 

Call or write for further information 
and pricing. 

Dealer and OEM enquiries 
welcome. 


LABORATORIES 

Newtons Laboratories, 111-113 Wandsworth High Street London SW18 4JB. Tel: 01-874 6511. Telex: 21768. 
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Low cost, high 
performance $-100 
control for hard disks 
with SMD interface. 



The KONAN SMC-200 


The SMC-200 is a single S-100 
board that interfaces to either 
one or two SMD interface hard 
disk drives ranging from 8 to 600 
Mb per drive including most large 
capacity Winchester type drives. 
The SMC-200 transfers data at 
fast, 6 to 10 MHz with full on¬ 
board sector buffering and sector 
interleaving. 

SMC-200 is 
priced right to keep 
your micro-computer 


system micro-priced. It takes 
advantage of low-cost-per - 
megabyte disk drive technology 
which includes such popular 
drives as the CDC Phoenix, MMD 
and Lark. 

Software drivers and support 
packages are available for the 
most popular operating systems 
including CP/M. 

Available ex-stock. 
Dealer and OEM 
enquiries invited. 



LABORATORIES 


Newtons Laboratories, 111-113 Wandsworth High Street London SW18 4JB. Tel: 01-874 6511. Telex: 21768. 


OSBORNE USERS 


SPECIAL OFFER* 

WHY PAY MORE FOR STAT ESIDE ANOLLARIES 
COMM AND OVERLAYS EOR:- 

D-BASE/WORDSTAR/MAIEMEROE/SUPERCALC 

M . BASIC 


ALL THE COMMANDS ARE THERE AT YOUR FINGER TIPS 
AND ITS FULLY T RANSPORTABLE 


COMPUTERS 

BREAKDOWN 

TMJGOMr 

INSURANCE 

DOESN’T 

LU 

lo 

z 

ffi IS A COMPLETE 

^ INSURANCE PACKAGE OFFERING NUMEROUS 

LU ADVANTAGES:- 
DC 

I— ^ SAVINGS Very significant savings over the cost 
2 of a full maintenance contract 

q- CHOICE Repairer of your choice coupled with 
O a speedy, efficient claims service 

£ % AUTOMATIC ADDITIONAL COVER 
LLJ a) ‘All Risks’, including transit, on all equipment 

^ b) Additional expenses, including those of hiring 

Q alternative equipment and recompiling data etc. 

q ^ Personal computers, micros, minis, WPs and mainframes 
l_ £ Users, dealerships, maintainers and software houses 

O 

is available exclusively through 


* INTRODUCTORY SPECIAL OFFER 
ALL FIVE COMMAND OVERLAYS 
£50.00 INC. 

SINGLE PRICE £15 EACH INC. 




Independent Registered 


HALSEY & COMPANY 

205 Passage Road, 

Bristol, BS10 7DL. 

Avon. 

Telephone (0272) 503716 
Life and General Insurance Brokers 


PLEASE RING 
FOR YOUR QUOTATION 
BRISTOL 

X (0272) 503716 
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Guy Kewney provides the latest micro news. 


Bowler-hat micros 


Like every big organisation, 
the Civil Service suffers from 
highly efficient managers who 
believe that everything should 
be brought under their control 
- and that this should include a 
nice, standard microcomputer. 
So, a year and a half ago, they 
produced a list of ‘the best’ 
micros and told Government 
staff not to buy anything else. 

This year, they have been a 
bit more sensible. They have 
also uncovered a pearl, in the 
Videcom Apollo. 

Once again, the Central 
Communications and 
Computer Authority has 
produced its Top Ten list and 
has told the approved suppliers 
to be prepared to give micros 
to Civil Service buyers at the 
drop of a hat, because all the 
forms have been filled in. 

The difference between last 
year and this (apart from a 
couple of name changes) is that 
this year’s list isn’t compulsory 
and things not on the list are 
not forbidden. 

The original dream was that 
every Civil Servant would end 
up with the same micro. This 


would mean that engineers 
would be easy to train, and 
would carry only a small list of 
spare parts and test 
equipment. Software would be 
able to run on every machine. 
Disks from one user could be 
slid into another user’s 
machine and the text or the 
figures read into memory. 

And, best of all, the supplier 
would sell the things at a big 
discount. 

It is now recognised at the 
CCTA that this dream will 
remain a dream, simply 
because there is no way to 
monitor these machines closely 
enough. If an executive wants 
a Sirius, and can spend £3000 
or so without getting a more 
senior person to okay it, a 
Sirius is what will appear on 
that executive’s desk, no 
matter how much black ink 
may say it should be an Apple. 
And vice versa. 

The Civil Service list of 
micros this year includes the 
Sirius, the Apple II and III, the 
Comart Communicator, and 
several other machines of 
more or less respectable 



**.#*• pfr jl# .9* f* # s?*3* ' ' 

: is* SS* 


The maker of this smart computer, the Quantum 2000, has 
announced a smart £650 accounting suite of programs, which, 
it says, ‘can search 4000 entries in three seconds. ’ 

The Quantum was upgraded at the recent Which Computer? 
Show, with the announcement of extra-large disk storage - up to 40 
Megabytes — and high resolution colour graphics. The system 
software is called Quibs, and it will also run on the Gemini 
Galaxy-2. Details from Brian Wingfield at Quantum on Leeds 
(0532) 458877. 


pedigree, such as the ICL 
micro (the Rair Black Box) - 
but not one of the Commodore 
range. 

However the authorities 
accept that knowledgeable 
buyers may want other 
machines - for example those 
who have one Commodore 
machine might want another 
one for the department on the 
very sensible grounds that they 
can swap disks (etc, etc) or 
that the Commodore machine 
is the biggest-selling business 
micro in the country, or 
whatever. In that case, say the 
authorities, let the 
knowledgeable buyer buy whal 
he or she knows. 

‘It is more intended as a 
guide for those of our staff who 
find they need a micro and 
really haven’t a clue what is on 
the market, or what machines 
really aren’t suitable,’ said one 
Authority (anonymously, of 
course). 

The surprise in the list was a 
machine called the Videcom 
Apollo. 

It turns out to be a £2000 
CP/M system with a very nice 
display, enormous disk 
capacity (a 1.6 Megabytes 
total) and a truly amazing 
£1500 add-on which lets it talk 
to almost any other mainframe 
computer like an old friend. 

The reason nobody has 
heard of it is that Videcom 
doesn’t sell through dealers 
but direct to its existing 
customers, who are large 
organisations (like the Civil 
Service). 

The company is based in 
Henley, is expanding like mad, 
is planning an IBM lookalike 
(but faster) which will retain its 
normal CP/M profile as well; 
and its boss, Keith Barker, 
appears resigned to being 
dragged, kicking and 
screaming, into the retail 
micro business by people who 
want to buy his products. 

Details from Videcom on 
(04912)78427. 

But the world, it seems, 
must wait for an explanation of 
one strange detail of the 
CCTA ‘approved micro’ list. 

At the official 
announcement, poorly 


attended by journalists (it was 
on a Monday, and the Press 
invites went out on the Friday) 
somebody apparently asked 
why the Apple II and the 
bigger Apple III were both on 
the list. 

Somewhat to the 
puzzlement of those present, 
the answer sounded very like 
‘because we couldn’t tell the 
difference’. 

Seeking confirmation of this 
strange utterance, your 
reporter contacted the Official 
Spokesman, who said yes, 
somebody did say that. 

‘Why do you ask? I’m not an 
expert: would that have been 
an odd thing to say?’ enquired 
the Official Spokesman. 

The Official Spokesvoice 
was last heard promising a) to 
‘obtain clarification’ and b) to 
call back the next day. We will 
probably never know which of 
the two tasks proved the more 
difficult. 


InVisious 


‘It would be invidious to 
mention names,’ remarked 
Tony Riley recently, ‘but if a 
program name starts with 
“Visi” then Version 4.0 of 
Copy II Plus will copy it. ’ 

Tony Riley is managing 
director of Orchard Software, 
a company which enables 
Apple users to free themselves 
from the paranoia of software 
producers for a mere £35 plus 
VAT. 

I am going to reproduce 
Riley’s announcement, which 
is the only enjoyable press 
release received here this year. 
‘Riley is adamant that Copy II 
Plus does not make any 
difference to the piracy scene: 
“When I read yet another 
article about rampant piracy, I 
just have to yawn - our 
customers are mainly big 
business types who will happily 
pay for their software, and who 
just won’t risk using pirated 
copies - but they do need 
backup.” 

‘And, of course, being the 
latest weapon in the war of 
protection versus backup, 
Version 4.0 comes equipped 
with all the newest methods of 
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Without the presence of the boss (Ian Dunkley at Sheffield dealer 
Datron) towering over this scene like King Kong, readers might 
think that the two screens on the side were enormous, and not 
realise that the little Osborne in the middle really did have a 
five-inch diagonal display. 

Dunkley’s firm has produced a little £35 extension to the video 
outlet which lets the user plug in a standard monochrome 
monitor, or a standard UHF television- and still watch the 
original Osborne screen. 

There was a little device called a Monadapt which did it for 
Osbornes before they were put in the new smart case, but the new 
smart case didn’t have a place for it and it didn’t give a TV output. 
One day, somebody ought to look into the reasons why people 
want a bigger screen. It is a well-researched fact that the more the 
eyeball has to scan, in order to read a document, the more fatigue 
is caused. That is why Newsprint is kept to around 30 characters 
per line in width - it’s easier to read quickly. And this print-this 
very line you’re reading now- is significantly smaller than the 
print on the littlest screen above. 

Anyway, people buy what they think they want, and Dunkley 
will sell it to you on (0742) 585490. 


cracking protection systems. In 
fact, if, over the last year of 
controversy, you have become 
curious about such things as 
“self-synch bytes”, or 
“synchronised tracks”, and 
“nibble counting”, you might 
enjoy the very readable 
chapter on disk protection 
schemes in the Copy II Plus 
manual. 

‘Even though it uses the 
most up-to-date cracking 
routines which are themselves 
very complex, Version 4.0 is 
very easy to use - many of the 
best-selling business packages 
can be copied in 45 seconds 
without getting involved in any 
technicalities at all. Copy II 
Plus also formats disks in less 
than 25 seconds, which is about 
five times faster than the Apple 
DOS master disk. 

‘Perhaps the producers of 
bit-copiers are getting a bit 
defensive about their products 
after all - Copy II Plus 
describes itself as “An Apple 
Disk Utility System” and 
contains 20 other careful 
utilities quite apart from the 
bit-copy program which is 
causing all the fuss. If you want 
to change the “boot” program 


(that is the program the system 
automatically loads when you 
switch on) - it is an easy 
four-key operation. Another 
useful feature is the ability to 
check your disk drive speeds - 
which gives you early warning 
of the need for a service call - 
before you start losing 
important data. 

‘A final word from Tony 
Riley: “We expect to be 
offering a bit-copier for the 
IBM Personal Computer soon, 
now that it is being marketed 
here in the UK. That will 
probably cause yet another 
round of indignation from 
people who refuse to face 
facts. Serious users need 
reliable backup - and we’re in 
business to provide it.”’ 

End of quote. 

Details on 01-580 5816. 

Tandy goes CP/M 

One of the most stubborn 
rearguard actions ever has 
been fought by Tandy, 
supplier of Radio Shack 
computers, in an attempt to 
avoid supplying CP/M to its 
customers. 

The battle has suddenly 


been abandoned, with the 
news that most of the bigger 
Tandy systems will now get the 
new version of CP/M (CP/M- 
Plus) - which lets users run 
enormous disk storage and 
very long programs. 

The operating system won’t 
run on the very popular 
original Model I (now 
obsolete) but will run on the 
Model III, the 68000 based 
model 16 and the old Model II 
which was the only one 
previously to have CP/M at all. 

Details on (0635) 35304, or 
from Tandy dealers. 

Power Forth 

The language Forth has been 
available for BBC Micro users 
from Level 9 Computing for 
four months: the company has 
now added a £10 package 
which considerably extends its 
power. 

The package is called the 
Forth Toolkit and includes 
such items as the Logo Turtle, 
a full 6502 assembler which 
allows ‘structured’ logic in its 
programs, a de-compiler to 
help unravel the esoteric Forth 
instructions which you wrote 
last month and can’t 
understand any more, and 
extra arithmetic facilities. 

It also admits to the 
existence of games joysticks, 
cassette tape storage, and 
printers. 

Details on (0494) 26871. 

APL for IBM 

IBM actually invented the 
language APL as the world’s 
first serious attempt to provide 
personal computing: it was ‘A 
Programming Language’ 
which people outside the 
computer room could use to 
write their own financial 
programs. So it is a bit strange 
to find that APL Plus, a 
company based in Covent 
Garden, is putting the 
language on the IBM Personal 
Computer. 

Originally, APL was used 
only on giant IBM mainframes 
and when micros appeared it 
was accepted that they were 
too small to accommodate the 
interpretative code that turns 
APL instructions into 
computer actions. 

At the same time, several 
people outside IBM were 
improving on APL, to provide 
an easier-to-use way for their 
customers to go. They supplied 
extended APL on time-sharing 


networks, where the customers 
phoned in from remote 
terminals. 

One such time-sharing 
network was STSC, which 
developed the version of APL 
known as APL Plus - which is 
now available on the IBM 
micro for £600. 

The features of this version 
as listed below will mean little 
or nothing to people outside 
the IBM or APL community of 
experts. For those people, we 
can recommend that they get a 
system with 128 kbytes of 
memory, two disk drives, and a 
mathematical specialist chip 
(the Intel 8087) installed and 
start from square one. 

For the well-informed: the 
list reads as follows — all APL 
Plus extensions (replicate, 
diamond separator, and so 
on). Full FMT business report 
-formatting feature. The 
component based share-file 
system. Error and event 
handling. 106 system functions 
and system variables, plus 
system functions for full screen 
control. Interface to non-APL 
programs and data. Two 
terminal modes - either 
through simple standard 
ASCII codes, or simple APL 
characters on the one hand, or 
a complex ‘smart mode’ which 
uses the comms port under 
APL control. 

The interpreter will be able 
to make sense of PCDOS files 
generated by other programs 
using the IBM operating 
system, and can provide a 
workspace of between 36 
kbytes and 500 kbytes. 

Details on 01-240 5765. 

New from Almarc 

Just by coincidence: should 
anybody be looking for a 
computer on which to run the 
APL Plus interpreter 
mentioned elsewhere, Almarc 
has announced the Series 16. 

Its specification reads: a 
system with the Intel 8086, plus 
the 8087 mathematical co¬ 
processor; 128 kbytes of 
memory as standard, 
expandable to a Megabyte; 
disk options from 1.6 
Megabytes of floppy to 20 or 
even 40 Megabytes of hard 
disk (the latter capacity needs 
an expansion unit). 

This system will cost £3000 
or more, without the 
(essential) terminal display or 
printer or keyboard - and the 
company makes no mention of 
APL at this stage. 
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‘We offer CP/M-86 as the 
resident operating system,’ 
said Almarc chairman Alan 
Hood when announcing the 
new machine. ‘In the near 
future, we shall also offer MS 
DOS, and MP/M-86.’ 

Other operating systems, 
including APL, ‘are being 
looked into’. 

The company is in 
Nottingham, on (0602) 52657. 


Le Logo 



The first European computer 
company to acquire the 
language Logo from Logo 
Computer Systems Inc (LCSI) 
is a French one, Thomson 
Brandt. 

All over the world, there are 
people who are becoming 
impressed with this new 
language, which Dr Seymour 
Papert invented when he was 
at Massachusetts Institute of 
Technology. 

It is apparently much better 
for the purpose of teaching 
computer programming than 
Basic. There is only one snag: 
what, actually, is Logo, and 
what isn’t? 

The difficulty is enhanced by 
MIT’s refusal to allow anybody 
to sell Logo by describing it as 
‘MIT Logo’, whether it is, or 
whether it isn’t - though there 
are some firms who do this 
anyway (whether it is, or 
whether it isn’t). 

When it comes to LCSI 
Logo, some of the anxiety 
(caused by the company’s 
description of its staff as 
‘including many former 
members of the Artificial 
Intelligence Laboratory at 
MIT, regrouped to produce 
entirely new and improved 
versions of Logo’) is dispelled 
by the fact that Apple, Digital 
Equipment, and Atari all use 
this version. 

That means that most people 
writing Logo programs will be 
doing it according to LCSI 
rules. 

The rest of the anxiety, 
probably, will dissipate when 
you hear that Dr Seymour 
Papert is himself a director of 
LCSI. Details phone 0101 - 
(514) 937 7771 and ask for John 
Hutchinson. 


Epsoft 


All that is needed to turn 
Epson’s portable HX-20 from 
a rather clumsy calculator into 
a very swish computer is 
software and the first few 


programs are starting to 
appear on the market. 

First announcement to reach 
this office comes from 
Maidenhead-based Kuma, 
which has produced a ‘home 
budget’ package for £17.35 
(plus VAT). 

It is described as ‘allowing 
the user to keep 
comprehensive track of 
mortgage, rates, credit cards, 
rentals, heat/light, 
housekeeping, car/travel, 
clothes, entertainment, and all 
sorts of sundries’ - if you 
remember to type all the 
information in. 

Full details on (0628) 71778. 

Lisa software 

To measure just how hard 
Apple is going to have to fight 
to establish its Lisa as a 
credible foundation for its 
future wealth, consider the 
simple fact that already, Unix 
and Cobol and CP/M-68K are 
available as background 
software for the machine. 

That means that programs 
which rely on Unix routines to 
do the mundane work of 
putting letters on a display 
screen, or characters on a disk, 
will find all the right routines 
ready and waiting, and so they 
will be able to run. The same 
with Cobol programs - and one 
day, when Digital Research 
has actually got a few CP/M- 
68K installations live and well 
in software houses, there will 
no doubt be programs which 
use that operating system, too, 
and then they will run. 

Ordinarily, that would be 
splendid news for a new 
machine. 

In the case of Cobol, Micro 
Focus is known to have had a 
Lisa machine for more than a 
year, and must have got the 
system working properly. 

In the case of Unix, the‘port’- I 


Taking pity on computer hobbyists who have been blinded by using 
ultra-violet sun-ray lamps to erase EPROMs (because official 
erasers were too costly) Hi-Tek Distribution has decided to tell the 
world about this, the DE-4. It exposes the memory cells to powerful 
u-v in a light (and u-v) tight box, until the electrical charge is 
dissipated, and they have forgotten all they ever knew, and are ready 
to be reprogrammed. A mere £36. Details on Crafts Hill (0954) 
81931. 


the process of moving the pre¬ 
written code into the right part 
of the Lisa memory - was 
completed by Root Computers 
(or its American parent, 
Unisoft) as long ago as last 
June. 

The trouble is that Lisa, said 
to cost £7000 4*, justifies that 
(not inconsiderable) price on 
the grounds that it ‘gets right 
away from the concept of 
loading and running a 
program’. It certainly does. 
Anybody who has ever seen 
the thing and had a chance to 
move its ‘mouse’ round the 
desk has been delighted with 
it. 

Instead of having to ‘load’ 
and then ‘run’ a word 
processing program, before 
you could type a letter, as a 
Lisa user all you have to do is 
put the little arrow on the 
screen over a picture of some 
paper, and start typing. 

Instead of having to ‘load’ 
something like Visicalc, you 
reach for another bit of paper, 
call up the function that looks 
like Visicalc and it too, appears 
like a sheet of paper on the 
same screen. 

And you can move things 
from one to the other, and 
include a spreadsheet section 
in your financial document, or 
pick out a bit of text from a 
letter and move it into the 
spreadsheet. And you can 
even take the spreadsheet 
figures, and pull them onto 
another bit of paper with the 
graphics function, and turn 
them, automatically, into 
graphs, or pie-charts, or bar- 


plots. And you can draw 
pictures of your company logo 
on top of the paper, and then 
print it out, any size you like. 

It’s all wonderful and I want 
one myself. But, 
unfortunately, it won’t get the 
double-entry bookkeeping 
done. It won’t be much good 
for stock control, either. 

The good news, of course, is 
that you will quickly find a 
stock control package, or a 
bought ledger program, or 
even an integrated accounting 
system, just the way you 
always wanted, which runs fine 
under Unix or Micro Focus 
Cobol. 

You can load it and run - 
and instantly your £7000 Lisa 
has turned into an expensive 
version of the £3000 Sage. 

With fewer operating systems 
or language compilers, to boot 
(sorry). And the mouse is just 
something to lose under the 
pile of paper, or trip over. 

What it boils down to is that 
Apple is on two stools, for the 
moment. 

There are, on the one hand, 
a great many microsystems 
using the 68000 chip, the same 
one that Lisa uses, which are 
perfectly ordinary 
minicomputers. They cost 
around the £10,000 mark, and 
generally they run Unix, and 
allow something like 10 or 
more people to plug terminals 
into them and run programs at 
the same time. That works out 
at rather more than the £1000 
per head one might think, 
because of other factors like 
the costs of terminals. 
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It isn’t an ideal way of doing 
the work, but in an office 
where there are 10 or so people 
all doing roughly the same sort 
of work and not too much of it, 
it can work out cheaper than 
buying 10 micros. 

On the other hand, there are 
single-user micros, like the 
Sage, which use the same chip 
but cost far less - around £3000 
or so - for single users. 

It’s a bit as though Apple 
were approaching car-owners 
who drove Ferraris, and selling 
a car costing three times as 
much, which could go quite a 
lot faster along a straight road 
- but cornered like a double- 
decker steamroller. 

To rescue themselves from 
this, Apple is planning to let 
software companies use a set of 
programs called the Software 
Tools. 

These Tools will let the 
programmer take his own 
design of accounting and stock 
control programs, and 
integrate them into the Lisa 
view of the world, controlled 
by the Mouse. 

The trouble is that the Tools 
(and Lisa itself) aren’t 
expected in this country for 
several months. Apple 
executives talk of ‘the summer’ 
without any degree of 
precision - and, indeed, with a 
confusing amount of mutual 
contradiction, as the time 
when programmers will start 
getting them. 

Eventually, the office dream 
will be upon us: a customer will 
call up the computer from his 
own micro, order a number of 
products, and get 
automatically billed, 
discounted, credit-assessed, 
and have all the figures stored 
in the stock transaction, in a 
form which can be printed out 
at the end of the year in the 
company report - while the 
user is actually engaged in 
designing a new company 
letterhead, and calculating the 
dimensions needed to have it 
fold five times into a Post 
Office Preferred envelope . .. 
but, I’m afraid, not this year. 

The version of Unix, by the 
way, is impressive. Unisoft 
includes many important 
enhancements currently being 
perfected at Berkeley 
University under Unix 4.1. 

It also offers a complete list 
of the type of software which 
experienced users will 
recognise as essential - editors, 
sorts, text processors (NROFF 
and TROFF) plus the 


languages C, Cobol, Pascal, 
two versions of Basic, and 
Fortran and a CP/M simulator 
called Bridge, and Ada. There 
are also spreadsheet 
calculators, word processors, 
and relational database 
management systems. 

Details of all these from Root 
Computers in the UK, on 01- 
726 6501. 

New Computer 
Revealed 

The ancient multi-national 
corporation with that olde 
worlde sounding title National 
Cash Register (NCR) has 
stepped into the modern age 
with the launch of a 
professional personal 
computer. 

Called the Decision Mate V, 
the machine offers dual 8-bit 
and 16-bit processors, the Z80 
and 8088, two 320 kbyte floppy 
drives, keyboard and 576 by 
432 high resolution screen. 

The standard model has 64 
kbytes RAM and a further 32 
kbytes RAM specifically to 
allow graphics to be used 
without degradation to the 
speed of the main application. 
A colour version is scheduled 
for June with 96 kbytes 
graphics RAM. 

But the chief selling point is 
the do-it-yourself, easy to 
assemble, modular profile of 
the system. NCR is styling the 
Decision Mate as a machine 
which the first-time user can 
plug in, switch on and start 
using. Even the local area 
network, which is an own 


badge version of the Corvus 
Omninet, is simply plugged in. 

The central filestore is then 
addressed as a third disk drive. 
(In fact access to the hard disk 
file store is 20 percent faster 
than access to local floppy disk 
drives.) Data travels round the 
network at a speed which sends 
10 A4 pages of text from one 
personal computer to another 
in one tenth of a second. 

One unusual feature of the 
system is the extensive 
diagnostic facilities. Here 
NCR has decided to cater for 
those end users who want to be 
able to find out what is wrong 
themselves, and also - some of 
them - to fix it! There are eight 
LEDs relating to different 
components of the system and 
these will light up when you 
switch the machine on if there 
are faults on their respective 
components. You can also buy 
a plug-in diagnostic module for 
more detailed examination of 
the system. 

NCR is offering its standard 
mainframe, on-your-doorstep 
service for failures and reckons 
this will be economical for 
Decision Mate V users because 
the predicted failure rate is 
once per machine per two 
years. 

Planned enhancements 
include a 32-bit processor 
model in 1984. 

The keyboard has 20 of the 
familiar programmable 
function keys and there is a 
removable template that can 
be used to remind you what 
each key is programmed to do 
in a given application. 

On the back of the keyboard 


are switches to reconfigure the 
keyboard for different 
languages: US English, UK 
and International English, 
French, German, Swedish/ 
Finnish, Danish/Norwegian, 
Spanish and Italian. The 
keycaps are also removable 
and the keyboard has a 
joystick socket. 

Jane Bird 

Keen nets IBMs 

Newly-appointed IBM micro 
dealers are being wooed by 
Keen Computers, which hopes 
to sell local area networks 
through them. 

The bait is the attraction of 
sharing the extra storage 
capacity of hard disks, by 
plugging several IBM micros 
into a Corvus Omninet - and 
also plugging Apples into the 
same disk. 

The same network can also 
accommodate the Keen- 
distributed Corvus Concept. 

‘A new, high performance 
Omninet,’ says Keen, ‘can now 
link more than 60 IBM 
Personal Computers, over 
4000 feet.’ 

Details on 01-236 5325. 


Net chip 


For electronics experts, the 
idea of a local net has become 
at least one degree simpler, 
with the release of a chip which 
can interface ‘any 16-bit 
processor to Ethernet’, 
according to distributor Pronto. 

Pronto is selling a chip called 
Lance (an acronym for Local 
Area Network Controller to 



NCR’s new Decision Mate — see New Computer Revealed’. 
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The Critics Don’t.... 


C He Port Card 


“Cardbox is your familiar, tried and trusted card index.. .with 
most of the features you have always wanted on your manual card 
index but couldn’t have, because of the limitations of pieces of 
card.” 


Cnrdbox 


“Cardbox.. .succeeds extremely well. Its facilities for indexing 
and searching are good and very fast... the user image of the screen 
displays and the documentation are in the main excellent.” 

Personal Computer World, August 1982 

“The interesting thing.. .is the display.. .Cardbox enables you 
to draw a form on the screen complete with headings.” 

“Cardbox is an excellent database manager.. .its versatility... 
and its ease of operation make it a useful program for home or 

business.” in 1000 
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InfoWorld, September 13, 1982 
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Anyone can use Cardbox. It's a simple yet powerful electronic card indexing system. Easy to 
learn and easy to use, Cardbox is bringing real computer power to hundreds of new users. 

Put yourself in a user’s shoes: 


You wouldn’t have to change your present working methods 
or think in computer terms. Cardbox talks to you in plain 
English. 


Up to 65,500 'cards’ can be stored and they can be displayed, 
printed or passed to other programs in any number of 
alternative formats. 


If you can do it with a card index you can do it better with 
Cardbox thanks to its sophisticated automatic cross-indexing. 


Groups of 'cards’ can be selected by any word in any 
field. Your choice can be refined by using up to 99 words 
in a single search. 


Cardbox - the ideal card index system for CP/N users 

* CD /XA /* A J l . r r>: . _ i _ 


CP/M, MP/M are trademarks of Digital Research Inc. 


I am a □ End User □ Dealer □ Distributor/OEM 

Please send further information. Business Card attached [J 

Please send-copies @ £157 + VAT (includes P + P) 

A cheque for_is enclosed. Specify Disk Format_ 

Name-- Position. 


Company. 



Address. 


. Telephone. 


Caxton Software Ltd, 10-14 Bedford St, London WC2E9HE. Tel: 01-379 6502. Telex: 27950. Ref: 398 


Excellent 















NEWSPRINT 


Ethernet), which replaces the 
immense amount of logic 
circuitry - enough to cover a 
fair-sized circuit board - which 
would otherwise need to be put 
together by highly qualified 
experts. 

That is not to say that 
beginners can now join in the 
fun. 

This chip may handle the 
protocols involved in Ethernet 
net standards - but building an 
interface using the chip still 
would involve considerable 
engineering expertise in clock 
signals and timing, in 
microcomputer operating 
software design and in system 
building. 

The Mostek chip, the 
MK68590, can be researched 
further by phoning 01-554 
6222. 

Power box 

If ever there was a company to 
prove that software is more 
important than ‘state of the art 
design’ it must be (after IBM) 
Altos. The Altos Series 68000 
is about to prove it yet again. 

Unlike the Intel-chip theme 
that Altos has backed in all its 
previous systems, from Z80 to 
8086, this machine uses the 
chip mentioned in its name - 
the Motorola 68000 - to 
provide minicomputer 
power, the minicomputer 
derived Unix III operating 
system, and mini-style plugs to 
drive remote terminals for up 
to 16 users in front of 16 video 
displays. 

The really sly part of it, 
however, is the fact that it uses 
an operating system from 


Ryan-McFarland called COS 
68000, which in turn lets 
people run software written in 
Ryan-McFarland’s version of 
Cobol. Most Cobol lovers 
would probably rate RM 
Cobol a noticeable second to 
Micro Focus Cobol; that isn’t 
the point. 

The point is that RM Cobol 
is ‘high compatible with’ (that 
means very similar to) the 
version of Cobol that Texas 
Instruments has been 
supplying with its business 
systems for several years. 

However, since the cost per 
system user on an Altos system 
is always very competitive with 
the cost per user on a 
minicomputer firm’s 
machinery (eg, Texas 
Instruments) there will be lots 
of people selling TI equipment 
who will be able to cut the 
price of supplying a mini, and 
still make a bigger profit, by 
selling one of these Altos 
systems, rather than the Texas 
one, when their customers 
come back for a second 
system. 

The price for a system with 
20 Megabytes of hard disk 
starts at around £11,695 ‘with 
substantial discounts for 
quantity orders’, says Altos. 
Contact Roger Llewellyn on 
(03446)77911. 


Stats of the art 

Statistics on the size of the 
micro business in the UK are 
hard to find: so it is worth 
repeating Commodore’s claim 
of 1 February that ‘over 80,000 
business systems have been 
installed to date’. 





mm 




The similarity of these two tape cartridge units lies solely in the fact 
that they both use tape cartridge to store the information held on a 
hard disk, and that the hard disk can get the information off again 
later, if it all gets lost. 

The pretty one, from Rair, is meant to be put on the desk and 
connected to a hard disk system. It costs £1750for a 10 Megabyte 
drive and £2250for a 20 Megabyte drive. 

The other, less obviously an office furniture item, will fit (says 
CPU Peripherals) exactly into a computer with a 5 ¥4 inch disk 
drive, and is therefore meant to be bought by people who make 
computers and want to redesign them. Buy enough and each one 
could cost a mere £500. 

Rair is on 01-836 6921; CPU is on Walton-on-Thames 46433. 


In 1982, the company 
added, 110,000 VIC-20 
computers had been bought by 
home computing enthusiasts. 

The occasion of the 
announcement was an attempt 
to scotch a rumour that the 
company had started building 
a new factory. Not yet, said the 
announcement, but plans to 
put a Commodore factory into 
the UK are well advanced ‘and 
the choice of site is totally 
dependent upon the level of 
Government grant available, 
and on the financial incentives 
which may be offered by 
Governmental institutions’. 


Sheet skill 


Computer printers often use a 
sheet of paper several hundred 
feet long, with perforations in 
it, for use at your convenience . 
. . but occasionally people 
want to print on ordinary 
paper with nice clean edges. 
Getting just one sheet of such 
paper into a daisywheel printer 
is a skill which usually eludes 
me. Getting a hundred, one 
after the other, is the sort of 
test of stamina which explains 


why all my copy is typed on 
continuous stationery. 

ISA has come up with a little 
bit of metal and plastic which is 
designed to feed a whole stack 
of single sheets into a 
daisywheel printer, one after 
the other. The maker claims 
that the completely mechanical 
design needs no complex 
interfacing. Details on 
Bradford (0274) 497214. 

Where are they? 

Onyx, one of the first 
American firms to put the 
powerful 16-bit family of chips 
inside a personal computer, 
used the Zilog Z8000. 
Subsequently, the company 
added the even more powerful 
Motorola 68000 to the list of 
chips used in its machines. 

When IBM instead chose 
the Intel 8086 family of 
processors, Onyx wasted little 
time in backing the same 
horse, by taking over 
Mercator, a company which 
already had an 8086-based 
design. 

That went through in 
November last year; in 
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January, the UK distributor, 
Scan Computers, announced 
that it, too, would be selling 
the Mercator range. Company 
Chairman, Martin Baldwin, 
reckons that the deal he has 
done with Onyx will add 20 
firms to the 40 who already sell 
hardware supplied by Scan. 

The company says it is a 
surprise, so it must be. The 
surprising part of the 
announcement is presumably 
the fact that the joint venture 
between Scan and Mercator 
Business Systems Ltd (the UK 
subsidiary) will be based not at 
Scan’s Storrington (Sussex) 
offices but in brand new offices 
in Manchester. 

Which means that interested 
parties will be glad of the new 
address. So Scan, very 
thoughtfully, hasn’t provided 
it. Ask the company for details 
on (09066) 5432, in Storrington 
and, with a little luck, by the 
time you read this, the people 
there will know the new phone 
number. 

No noise 

The Gould ‘Mainstay’ brand 
power supply is designed to 
provide noise-free electricity 
to micros. 

The supplier says that the 
£65 (inc VAT) unit will clean 
up both noisy and fading 
power - it will provide full 
power even if the mains 
voltage drops to 75 percent of 
what it should be, and will also 
smooth out sudden spikes of 
power caused by such normal 
domestic events as the start of 
the washing-machine spin 
cycle, or the switching on of a 
Hoover, or an oven 
thermostat. 

Details of the Mainstay are 
on(0978)821000. 

Coming soon 

The one thing that The 
Forecaster is not, is a 
spreadsheet program, says 
software producer 
Microcomputer Program 
Design of Fife. 

The program, which runs on 
Commodore 8032/8096, is 
described as ‘the first expert 
forecasting system’, capable of 
making predictions based on 
history. 

Like a spreadsheet, it is 
filled in with basic figures such 
as monthly sales earnings, the 
price of raw materials, the 
quarterly fuel bill, and so on, 
but instead of having the user 


type in formulae to describe 
the relations between the 
numbers, the program does 
that itself. 

It then asks how far into the 
future it should look, and 
selects an appropriate 
mathematical model that best 
fits the figures so far on which 
to calculate the likely future 
changes. 

And, says MPD, it will give a 
‘confidence interval’ for the 
forecast - that is, it will give a 
range of values inside which it 
is confident that (say) nine 
times out of 10 the true value 
will lie. 

The price is £320 and details 
are available from the 
company at 2 Hillside Place, 
Newport-on-Tay, Fife, tel 
(0382)645979. 

Spreading fast 

The five-fingered Microwriter 
keyboard which TV celebrity 
Dennis Norden can 
occasionally be seen plugging 
(‘I’ve given up writing, and 
urge you to do the same’) is 
looking to expand by trebling 
the number of centres where 
people can buy them. 

The device can accept up to 
eight pages worth of one- 
handed typing, which can be 
transferred into a 
microcomputer later and 
edited with a word processor. 

The Microwriter company 
says that the result is that many 
‘professional “thinker” 
writers’ such as consultants, 
engineers, researchers and 
academics, are buying micros 
in order to process notes made 
with the Microwriter. 

Now, with the announcement 
of backing from merchant 
banker Hambro, they are 
looking for places to expand. 
They are also looking for 
people to do it with them. 
‘Microwriting Centres can be 
set up with minimal investment 
in stock or staff,’ says the 
company. However, ‘to 
maintain a consistently high 
level of customer support and 
service, each Centre’s 
personnel attend a two-day 
course.’ 

Interested people should 
contact the firm on 01-831 
6801. 

Pick'd' choose 

Anybody who asks what good 
one operating system is, 
compared with another, will 
fail to grasp the importance of 
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an established favourite called 
Pick, which appeared last 
month on the Altos range, and 
this month on a low-cost 
imitation of the Honeywell- 
based Ultimate Computer. 

The Ultimate is not 
normally the sort of machine 
that micro users waste time 
looking at after they catch sight 
of the price tag. But there are 
corporate customers who have 
bought and do use it, and who 
have written what they regard 
as good software to run under 
Pick. 

These people can now 
down-load this software onto a 
Universal Computers Ltd 
machine called Epick, which 
uses an ordinary Z80 micro to 
run the Pick-based programs. 

If you want to get some 
measure of the difference in 
price scale, you might ponder 
on the managing director of 
UCL, Nick Drescher, who 
announced the £7500 system 
with some pride - not as an 
indication of its upmarket 
qualities but as proof of how 
cheap it was. 

‘The entry level to the Pick 


system and all its benefits is 
drastically reduced,’ said 
Drescher, adding that the 
£7500 was the price they 
started ‘from’ before going up. 
It may sound costly to you and 
me, but for the man who has a 
£50,000 investment in his own 
software, I suppose it seems 
like peanuts. 

Details on 01-2317355. 

16-bit (Basic 

A flood of old software can be 
expected on Sirius and IBM 
family micros, now that Digital 
Research has produced a 16- 
bit version of its CBasic 
compiler. 

The compiler will take Basic 
instructions written for either 
the old CP/M (the 8-bit 
version) or the new 16-bit CP/ 
M-86 operating systems, and 
produce code which can be 
loaded directly into the 
processor’s internal works. 

The result, says Digital 
Research, is that any CBasic 
programs on old machines can 
now run on the new ones - and 
further, any CBasic programs 


Epson UK has decided to pay Mariasela Alvarez Lebron (Miss 
World) a lot of money because people like taking pictures of 
unusually pretty girls, and some of the resulting pictures will 
include Epson products or executives. 

Since Epson marketing boss John Patterson appears in this 
picture, it seems safe to presume he wanted publicity. 

You may care to speculate on the process of tact, then, which 
prompted the company to explain that, in future, ‘there will be 
more emphasis placed on mental abilities' in the Miss World 
contest, since in future, Epson will ‘be figuring very heavily in the 
actual finals, featuring staff on the judging panels, and setting an 
Epson technology test to assess entrants'. 
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• Spectrum is black with a 
white stripe, then: 

1) Switch off at the mains, 
Just as this issue was about disconnect the system, and 
to go to press we received remove the plug from the 


Warning! 


the following urgent letter 
from Sinclair Research 
managing director Nigel 
Searie: 


power supply. 

2) Pack the power supply and I 
post it to Sinclair Research 
Limited, Unit F, Broad Lane, 
(Tottenham, Cambs, CB4 


We need urgently to contact a 4SW. 
number of our customers who The computer itself is per 
have purchased, or received as fectly safe and should not be 


Spectrum computer, i 
January 1983. 

Anyone in this c' 
should imn T * 
their powe 
adaptor. 
batch f 
suppliers h 
tain circ 
ceivably i 
T he bah 
ber and i 
If, and ( 
between j 



r ZX returned, 

cel We will be replacing the 

power supply as soon as pos- 
>ry sible; and would like to 

ck apologise to any of our cus¬ 

tomers affected for the incon- 
at a venience caused. 

Finally could I reassure all 
in cer- our customers that the pro- 

ht con- blem is restricted to a limited 

js. number of Spectrums and 

n num- affects none of our other 

;d, products. 

id Nigel Searie, | 

Sinclair Research Limited 


written for the new ones 
already will now run five times 
faster. 

The 8-bit programs will 
require ‘little or no additional 
programming’, according to 
Digital Research’s European 
boss, Paul Bailey. 

Similarly, the language PL/I is 
now available for 16-bit micros 
of the IBM and Sirius variety, 
as is Pascal/MT +. 

Details of all these on (0635) 
35304 in Newbury. 


At last... 


After keeping the world 
waiting since April last year for 
its new machine, Commodore 
has finally launched it. 

It is called the Series 700, and 
the company produced it with 
what one might describe as 
adequate fanfare -154 of its 
British dealers went out on a 
couple of days in February and 
ran two-day seminars in major 
hotels around the country. 

The cost of the campaign 
over and above the £100,000 
spent on advertising it was 
considerable and explained not 
just by the delay but by the 
publicity generated for rivals 
Digital Equipment, IBM and 
Apple who all launched 
exciting new machines 
recently. 

News will now start filtering 
in from the first few users, who 
are anxiously waiting to see 
how much of their old 
Commodore software will run 
on the new machine. 

First reports, very sketchy, 
indicate that a fair amount of 
work is needed on most 


complex programs - but that 
relatively simple ones can be 
transferred a lot easier. Now, 
maybe, Commodore will get 
round to letting PCW 
Benchtest one - but don’t bet 
on it. 

Watch this space. 


Micro scare 

There are lots of ways of 
becoming scared of micros, 
and a new one has been 
invented by American 
research company IRD 
(International Resource 
Development) which is afraid 
that we will all believe 
computer output simply 
because a computer produced 
it. 

A massive 265 page report 
asserts that ‘because these 
programs (spreadsheets and 
schedulers) produce highly- 
polished output, at least in 
terms of appearance, they can 
easily give the impression that 
the level of assurance 
surrounding the projection is 
far greater than in reality’. 

The researcher behind the 
report, one David Ledecky, 
has noted that people tend to 
believe the printed word. ‘Just 
as we tend to believe 
everything we read in the 
newspapers, we also tend to 
believe everything that 
computers tell us,’ he explains. 

It’s an interesting thought, 
not to be dismissed too readily, 
but flawed by the simple 
problem of trying to establish 
what people really believe. 

Certainly, if one produces a 
set of figures with Visicalc, 


showing profit and loss 
projections for a new 
enterprise, and they are all 
interrelated, and cross-check, 
it is hard to convince yourself 
there might be something 
wrong with them. 

But the question of whether 
people go ahead with new 
business ventures with the 
encouragement of Visicalc 
when they might have 
abandoned the idea without it 
is like trying to place bets on 
which horse would have won if 
the horse that did win had 
fallen over on the first bend. 

The report is valuable for 
analysing the way micros are 
being bought, who is buying 
them and what they are doing 
with them. 

An old hand at computers, 
however, might regard the 
observation that spreadsheets 
are no cleverer than the 
information fed into them as a 
restatementof the old Garbage 
In, Garbage Out (GIGO) 
cliche. It’s true, but not much 
help at deciding whether the 
input was, or was not, garbage. 


Still, the fact that people all 
take printed matter seriously 
will console IDG, who have 
written all this philosophy 
down in black and white, and 
hope to get nearly $1000 per 
copy. 

If you believe everything 
you read, rush your order to 
them at 30 High Street, 
Norwalk CT 06851, USA. 

Seiko 8600 

According to one of its US 
distributors, ‘the Seiko 8600 
Personal Computer will make 
the Apple II look like the 
Timex-Sinclair of the 
industry’. 

While this could turn out to 
be the case, such enthusiasm 
masks the fact that the above- 
mentioned machines are all 
designed for very different 
types of users — and for those 
with quite different-sized 
wallets. 

The Timex-Sinclair 
machine can still provide the 
beginner with a fair order of 
computer experience (the 



These two obviously have a lot to smile about. Teenage 
tycoon Richard Branson (he y s the one on the right with the 
beard, and the vegetation climbing up his jumper) is further 
extending his plans for world domination by setting up yet 
another subsidiary, Virgin Games Ltd. This will concentrate 
on software for a wide range of home computers — Atari, 
BBC, Commodore 64, VIC-20, Dragon, Oric, ZX Spectrum 
and TI99/4A. 

Virgin Games will be headed by Nick Alexander (the other 
smiler in the photograph), who was responsible for UK and 
US software for Thom/EMI. 

Alexander says ‘There are already 750,000 home com¬ 
puters in Britain — well over three times what there was a 
year ago. The industry expects growth in 1983 to be even 
more dramatic and at this rate it will not be long before the 
computer software market is bigger than that for the video 
cassette. * 

Programmers who have written ‘exciting games with good 
graphics and original themes ’ are invited to contact Virgin 
Games at 61/63 Portobello Road, London Wll. Good 
royalties are promised. 
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There must be an awful lot of ZX Spectrum users out in the 
big wide world who’d appreciate this one. A Centronics inter¬ 
face for the Spectrum which allows it to drive a wide variety 
of dot matrix or daisywheel printers is what can only be 
termed a boon 

This smart little module is exactly that It allows the Spec¬ 
trum to print to any compatible printer s maximum line width 
and it clips tidily into the back of the machine through the 
ZX Printer connector. 

The ZX LPRINT even caters for printers requiring special 
control codes and separate software on cassette allows screen 
dumps of high resolution graphics. LPRINT and LLIST 
commands , though, require just the ZX LPRINT interface to 
be plugged in 

Itjl be priced at just under £30 and will probably be avail¬ 
able by mail order. 

Sounds useful/just what you need? Details if so from Euro 
Electronics on 0242 582009. 


price can be as low as $70 if 
you know where to look), 
while the venerable Apple II, 
now living in the shadow of 
the smooth Apple He, is 
probably best left out of 
comparisons, both machines 
are inexpensive single user 
systems. Not so the new Seiko 
product. 

Based around a 16 bit Intel 
8086 chip running at 5 MHz, 
the Seiko 8600 range is being 
pitched at those of us who 
would like to be multi-users. 

There is more than enough 
multi-user software from the 
company to make such a thing 
posible — MP/M-86, Oasis, a 
version of Unix system III 
called Unidol, and MBOS 
Multi-user Basic Operating 
System. If you are really 
determined to remain a single 
user Seiko provides the now- 
expected CP/M-86 and MS- 
DOS combination as well (or 
you can buy an Epson single 
user system since Seiko makes 
these as well). 

Languages initially on offer 
are Basic, Fortran, C, Pascal, 
Cobol, and assembler. 

In terms of price, things 
don’t truly begin to look 
sensible until two to four users 
are involved, since the 
standard 128k machine with 
one 640k floppy drive, five 


I/O ports and an 8086-driven 
video terminal would set you 
back about $5400. Operating 
system software costs extra. 
However, a three-user system 
with 256k memory, one 640k 
drive, a lOmb hard disk, five 
I/O ports, and the Mbos 
operating system costs 
$12900. 

The self-diagnostic 
capabilities are included on 
both the CPU and video 
terminal and, if the company 
is to be believed, the main 
unit can be taken apart by the 
skilful application of an index 
finger to a set of plastic 
interlocks or catches, which 
hold the whole thing together. 

Lots ofCP/M, Unix, and 
MS-DOS software packages 
are currently being ported 
over to the 8600 by dealers, 
many of which have been 
given a special brushed 
aluminium version of their 
machine to entice customers 
in. Normally, it comes in off- 
white plastic and is styled 
rather like a video recorder. 

Plans are being made for a 
bigger system based on the yet 
to be commercially used Intel 
8286 chip; this should be able 
to keep between 12 and 16 
users happy at one time. 

There is no indication of 
when the 8600 will appear in 


the UK, since Seiko says it 
wants to make sure of the US 
market first. 

Robin Webster 

Your very own 
chips 

Did you realise that you own 
a chip manufacturing 
company? Or, to be accurate, 
a very small part of a chip 
manufacturing company. 

Inmos is what it’s called and 
it was set up with huge 
amounts of the taxpayer’s 
money to kick Britain into the 
Silicon Age. 

Well, Inmos has just 
announced that we can buy its 
first UK-produced 64k 
dynamic RAM chips, 
produced in the company’s 
factory in somewhere 
unpronouncable in Wales. 


Hi-res on Sirius 

We all know how marvellous 
the graphics facilities are on 
the Sirius, don’t we? 
Marvellous in theory, that is, 
but when the first machines 
appeared on the market there 
was simply no way to use 
them — unless you were 
content merely to sit and 
watch the very spectacular 
high-resolution demo program 
which cheekily crammed four 
standard Apple demo pics 
onto the same screen. 

Now Georgetown Computer 
Services has launched a 
graphics pack to allow you to 
get to grips with the Sirius. It 


provides facilities for drawing 
graphs, histograms and pie 
charts which you can store on 
disk and load in again either 
singly or merged. The 
program links up with 
Supercalc and with your own 
software and, says the 
company, a Micromodeller 
link is ‘being researched’. 
More on 0235 817927. 

Peter Rodwell 


Faster, smaller 

Dataview has produced a 
version of its DTUBasic 
compiler for the Commodore 
64. It’s available on both tape 
and disk (and is the only one 
so available, claims Dataview) 
and is 100 percent compatible 
with the machine’s Basic 
interpreter. The compiled 
programs run up to 25 percent 
faster than interpreted 
equivalent and are up to 80 
percent smaller than their 
uncompiled versions. 

Dataview has also produced 
the compiler for the 
Commodore 500 and 700 
series machines, the new ones 
launched a year ago and still 
not available (at least we can’t 
persuade Commodore’s PR 
people to let us Benchtest 
one). Under what Dataview 
describes as ‘ideal conditions’ 
(but it refrains from detailing 
what these might be), this 
version of the compiler gives 
programs which run up to 55 
times faster than compiled 
stuff. Find out more on 0206 
869414. 

Peter Rodwell 



In two or three years’ time we will be able to connect up all 
our micros to each other using the Ethernet system , the inter¬ 
face for which will by that time, consist of a handful of 
chips. 

At the moment, though, you need considerably more than a 
handful to be Ethemetted; if you really cant wait, and have 
an SI00 system, then this set of boards from Sintrom Elec¬ 
tronics is what you want 

As well as supplying the hardware, Sintrom includes 
software for CP/M and TurbosDOS systems to give electronic 
mail and file serving capabilities. 

Contact Sintrom on 0734 875464. 
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is here ? 

BONSAI BRINGS YOU THE LEADING 
BUSINESS GRAPHICS SOFTWARE 


for the IBM Personal Computer. 



CHARTMAN brings out the messages buried in piles of 
data by turning columns of numbers into quickly and easily 
understood graphics. CHARTMAN will produce top quality 
horizontal and vertical Bar Charts, 2- and 3- dimensional Pie 
Charts, linear and logarithmic Line Charts, text pages 
and signs. You can display them on screen, print them on a 
graphics printer, and plot them onto paper or acetate 
transparencies. 

CHARTMAN is a really easy-to-use, menu-driven 
program that allows you to produce presentation quality 
graphics immediately with little or no training. You either enter 
data through simple fill-in-the-blanks screen layouts, or 
interchange rows or columns with programs like Visicalc, 
MicroPlan ver4, TKISolver, and many others that support DIF. 


CHARTMAN was designed specifically for the IBM 
Personal Computer to utilise its powerful features. Once 
charts have been created, they can be stored, then retrieved 
and edited later. CHARTMAN even has a slide presentation 
feature where charts can be saved as slides for a manually 
stepped or automatically timed “slide show” on the screen. 


CHARTMAN /.'displays everything on the screen in 
monochrome high resolution, prints charts on the IBM 
Personal Computer printer or Epson MX80 and 100 printers (all 
need the Epson Graftrax option), and can plot on HP7470 
2-pen and HP7220 8-pen plotters. £295 
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CHARTMAN II: in addition to all the features of 
CHARTMAN I, CHARTMAN II can display charts in colour on 
RGB monitors, can print colour charts on IDS Prism colour 
] printers, and can plot on IBM XY750 plotters. £395 


Give Bonsai a ring, or cut the coupon, to order your copy 
of CHARTMAN, to receive further information, or to arrange a 
demonstration of CHARTMAN on the IBM Personal Computer 
at our London showrooms. 


IBM Authorised Dealer—IBM Personal Computer 


Chartman is a product of Graphic Software Inc., distributed in the UK by Bonsai Ltd.; IBM 
and IBM Personal Computer are trademarks of International Business Machines Corp.; HP 
is a trademark of Hewlett Packard Company; Visicalc and DIF are trademarks of Visicorp; 
MicroPlan is a trademark of Chang Labs; TKISolver is a trademark of Software Arts; Epson ^ 
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WATCH OUT FOR 
YOUR PROTOCOLS! 

In the final part of his series on networks , Terry Lang delves into rings before getting down to the 

software which makes networks work 


This article is the third, and last, in a short 
series on the subject of networking. The 
first article discussed the basic characteris¬ 
tics of a network, and looked at a simple 
‘star’ network with just one central controll¬ 
ing switch or ‘node’. The second article dis¬ 
cussed networks which switch ‘packets’ 
through a mesh of interconnected nodes. 
The present article will first describe the 
basic features of‘ring’ and ‘broadcast’ net¬ 
works, and then bring the series to a conclu¬ 
sion by looking at the all-important 
software requirements. 


Round the circle 
line 


Suppose we have to provide for the net¬ 
working requirements of one large site 
(industrial, administrative, or research 


start of packet 

indentifier of receiver 
indentifier of sender 
control information (eg, flow control) 
character 1 1 


y data 


character n J 
checksum 
end of packet 


Fig 1 Structure of a Packet 


laboratories, or perhaps a mixture), pos¬ 
sibly with a number of separate buildings. 
The networking requirements on this site 
may include the interconnection of a cen¬ 
tral computing facility with distributed mini 
and micro word processor systems and 
numerous terminals. (We will assume, at 
least for the moment, that there are few off¬ 
site connections, and that these are ade¬ 
quately catered for by some public carrier 
service, probably of the distributed packet 
switched type.) 

If we return for a moment to the ‘star’ net¬ 
work with the central node which we con¬ 
sidered in the first article, we can see two 
major disadvantages for our posited 
situation: 

— much cable would be needed to connect 
every point of service to the central node 
(especially between buildings on a large 
site); 

— a central node would have to work 
extremely hard to deal with our maximum 
total communication rates, possibly in 
excess of 10 Megabaud. 

A way round the first of these problems is 
to provide for just one cable which threads 
its way through each point of service in 
turn. Suppose we wish to pass packets of 
information along this cable. (The structure 
of a packet is illustrated in Figure 1; the 
raison d'etre for using packets was dis¬ 
cussed in the previous article.) 

If we are to pass the packets extremely 
quickly, then we will have to relax the res¬ 
triction that before a node can send a packet 



O nodes or‘stations’ on ring 

□ connected computers (and other communicating devices) 
Fig 2 A ‘Ring' network 


along the next link of its journey it must wait 
until it has itself received and checked the 
whole packet. Rather we shall get 
maximum speed by allowing nodes when¬ 
ever possible to pass on each individual bit 
as soon as it has been received. Finally, if a 
packet passing along this cable is to be able 
to reach any receiver from any sender, then 
we can provide for this by connecting the 
end of the cable round to its beginning, thus 
forming a complete ring, as illustrated in 
Figure 2. (Pioneer work on this configura¬ 
tion was carried out at the University of 
Cambridge, and so the term ‘Cambridge 
Ring’ is often used, in either a generic or a 
specific sense.) 

As indicated above, a node on the ring 
will whenever possible pass on every part of 
the packet as soon as it is received. When 
the identifier (or ‘address’) of the receiver 
has arrived, then the node can decide 
whether the rest of the packet is in fact 
addressed to itself. If it is not, then the node 
can simply keep the rest of the packet mov¬ 
ing as quickly as possible. If the node is the 
intended destination, however, it can take a 
copy of the data in the packet and pass this 
out to its connected computer (or peri¬ 
pheral of any kind). At the same time the 
node will also continue to pass on the pac¬ 
ket, so that it can complete its cycle back to 
the original sender. 

As the end of the packet is reached, the 
receiving node can insert a marker to indi¬ 
cate to the sender whether or not the 
message was correctly received (ie, the 
checksum matched). When the packet 
completes its cycle round the ring, the sen¬ 
der can check this marker to discover 
whether or not the packet successfully 
reached the receiver. 

Because very high quality cable is 
used (eg, shielded twisted pairs, coaxial, or 
optic fibre) together with ultra-reliable 
node hardware, then very low error rates 
will be expected (eg, an error rate of 1 in 
ever 10 11 bits might correspond to one error 
in every three hours of operation): the error 
checking mechanism can be designed 
appropriately. Typically packets are very 
small, eg, just two characters of data. This 
makes them more suitable for working with 
individual terminals in full duplex mode — 
see the discussion on ‘packet assemblers/ 
disassemblers’ in the previous article. 

When a packet completes its journey 
round the ring, the sender extracts it, and 
replaces it with an ‘empty’ packet, which 
will continue to circulate until picked up 
and used by another sender. Of course, the 
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WATCH OUT FOR YOUR PROTOCOLS! 


original sender might well have farther pac¬ 
kets ready to send, especially if it needs to 
make up one long packet (eg, 512 charac¬ 
ters) out of many ‘mini packets’ (of two 
characters). 

However, if the sender immediately 
sends round again the packet which has just 
completed the cycle, then all the other 
nodes on the ring will be prevented from 
transmitting, because all they will see pass¬ 
ing is ‘full’ packets. Therefore a rule is 
imposed within the system whereby a sen¬ 
der can not retain use of a packet it has just 
cycled, but must pass it on as an empty pac¬ 
ket, so that a node downstream is first given 
the opportunity to transmit. (There is an 
alternative mechanism which can be used 
on rings which employ very large packets. 
In this case what is sent round the ring 
initially is a small ‘token’ packet. The node 
which holds the token may then transmit a 
large packet, or alternatively pass the token 
on. This approach is particularly useful for 
‘synchronous’ transmission, where the 
whole of a large packet has to be transmit¬ 
ted within some guaranteed time inter¬ 
val.) 

In summary, then, the ring architecture 
provides a convenient approach to mini¬ 
mising the cable required. It also provides 
very straightforward mechanisms for rout¬ 
ing (ie, a node either extracts a copy of a 
packet or simply sends it on) and for flow 
control (ie, via the ‘empty packet’ or via a 
‘token’). On the debit side, there must be 
concern about the reliability of the system, 
since the ‘ring’ is in effect common to all 
nodes, and one node fault or one cable fault 
could prevent the whole system operating. 
In practice, however, this does not turn out 
to be such a great problem. The node 
hardware is designed to be ultra-reliable. 
The node circuitry is kept distinct from the 
computer or peripheral interfaces connec¬ 
ted to it, and DC power for the nodes can be 
distributed via the ring cable. 

Generally a ring includes one special 
node, which is responsible for starting up 
the empty packet (except in ‘long’ rings, 
there will be just one packet circulating), 
and for monitoring the occurrence of errors. 
A break in service must be made when it is 
necessary to open the ring and insert a new 
node, but this can at least take place at an 
advertised time. 
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Fig 3 Hardware and software 
interfaces on path between two 
computer programs conversing using 
a Protocol 


The data rate on ring networks is 
typically between 1 Mbaud and 10 Mbaud. 
To ensure no significant waiting time 
before a node receives an empty packet and 
can send information, the average level of 
utilisation must, as demanded by queuing 
theory, be significantly below this level. In 
one large automated-office type of environ¬ 
ment, short term average loads of around 
35 percent were found at peak periods, with 
a 24-hour average of only a few percent. 


Is there anyone 
out there 
listening? 


The previous section described how the 
‘ring’ architecture was evolved to meet the 
local area network needs of an organisa¬ 
tion. There is, however, another approach 
to the problem of minimising the amount of 
cable required, and that is to start from the 
position of using no cable at all. This could 
be achieved simply by equipping every 
node with a CB style radio. Any node that 
wants to send a packet simply broadcasts it, 
including as usual the identity of the inten¬ 
ded receiver at the start of the packet. All 
the radios broadcast on the same carrier 
frequency, and all nodes maintain a listen¬ 
ing watch on that frequency. Thus, when 
the packet is broadcast the receiver will be 
expected to recognise its own identifier and 
to record and act on the rest of the message. 
(Of course this is hardly the most private 
means of sending messages, and any 
encryption has to be carried out privately in 
the sending and receiving nodes. The same 
considerations will also apply to ring 
networks.) 

We also have to consider the situation 
where several nodes wish to transmit at the 
same time. The rule is simply that any node 
which wishes to broadcast must first listen 
to make sure that no one else is broadcast¬ 
ing (ie, there is no carrier signal being 
broadcast over the ‘ether’). If necessary, a 
node must simply wait for the transmission 
in progress to finish. Of course there is still 
a small chance that two nodes will start to 
broadcast simultaneously (particularly if 
both have been waiting for some other node 
to finish). To overcome this, nodes must 
continue to ‘listen’ to the ether even while 
they are broadcasting. If interference is 
detected, then it can be inferred that a ‘colli¬ 
sion’ of packets has taken place. 

In such a case both transmitting nodes 
must stop their broadcsts. If they both res¬ 
tarted immediately then they would of 
course simply collide again, so what 
actually happens is that both wait for a ‘ran¬ 
dom’ time and then try again. Most fre¬ 
quently one will then start again before the 
other (on a random basis) and the second 
will simply wait its turn when it hears the 
carrier of the first. (Should both collide yet 
again then they simply wait once more. 
Provided the ‘random’ wait is indeed ran¬ 
dom then one of the two will eventually get 
started first.) 

This approach to networking was first 
developed by Xerox, and is usually known 



as Ethernet (again in both the specific and 
the generic sense). Sometimes it is also 
called ‘CSMA/CD’ which stands for 
Carrier-Sensing Multiple-Access with 
Collision Detection. In actual fact the use 
of radio would be prone to interference, and 
to provide very low error rates with very 
high transmission speeds the ‘ether’ is 
replaced by a high quality cable which con¬ 
nects every node in turn. In this respect it is 
similar to a ring system, but of course in this 
instance the ring is not closed, and the cable 
acts as a system ‘bus’. 

Also, if there is no transmission then the 
cable is quiescent and there are then no cir¬ 
culating packets. (As an alternative to the 
collision detection approach described 
above, the passing of a ‘token’ to give suc¬ 
cessive nodes permission to transmit can 
also be used on broadcast networks as well 
as on ring networks.) 

Insofar as there is the one common cable 
or ‘ether’, considerations of reliability are 
similar to those of a ring. However, nodes 
which fail in a passive sense (eg, go right 
off-line) do not cause a network failure. 
Also, with suitable design, it may be pos¬ 
sible to add nodes to or remove nodes from 
the cable with no disturbance in service. 
But a node which failed in a way which 
generated continuous carrier, or which 
short-circuited the ‘ether’ would still bring 
down the whole network. Depending on the 
actual transmission techniques used (eg, 
over twisted pairs, coaxial or optic fibre 
cables) there is a limit to the maximum 
length of cable, even with repeaters, 
because transmission delays can start to 
interfere with the collision detection 
mechanism. (In a ring system every node 
automatically acts as a repeater.) 

Finally, in contrasting the distributed 
packet switched network described in the 
previous article with the ring or ethemet 
approach, we should note that the dis¬ 
tributed ‘wide area’ network includes 
extensive error checking and recovery pro¬ 
cedures across every link in the journey of a 
packet, whilst the ‘local area’ networks take 
advantage of high quality cable and shorter 
journeys to leave checking and recovery 
just to the sender and receiver at the ends of 
the journey. 

Can I plug it in 
now? 

That concludes our review of some of the 
major networking techniques. To us as end- 
users, network will present itself simply (at 
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first sight) as a socket into which we can 
plug our computer or our peripheral. When 
viewed in this way, it doesn’t matter too 
much exactly which of our network archi¬ 
tectures lies behind the plug, provided that 
our criteria for good networking are satis¬ 
fied (as described in the first article in the 
series). That being so, we may be anxious 
to plug in and start working. However, any¬ 
one with any experience of plugging 
together any two pieces of equipment from 
different manufacturers will realise that 
there is still plenty to go wrong at this stage. 
In particular we have as yet paid little atten¬ 
tion to the all-important question of the 
software which we will need to access 
the network. 

If we are to be able to plug a whole range 
of computers and devices into our network, 
then we must first agree on: 

a) The physical standards of the plug, par¬ 
ticularly the number and configuration of 
pins and their relationship to the cable; 

b) The electrical signal levels (currents, 
impedances, transition times, etc) to be 
applied at each pin; 

c) The way these signals are to be inter¬ 
preted to define the flow of information — 
both the data itself and the control signals 
which go with it. 

These three definitions taken together 
are what constitutes an ‘interface’. 

However, as users we do not want our 
computer (or other device) to converse sim¬ 
ply with a plug, but rather with some other 
computer or peripheral on the other side of 
the network. Here we have deliberately used 
the word ‘converse’, to imply firstly two- 
way conversation (in the general case), and 
secondly the ability to support complex or 
‘rich’ dialogues. Therefore we must also 
agree on the rules by which a conversation 
is to be conducted. There is a strong ana¬ 
logy with the rules (both technical and 
social) underlying an ordinary telephone 
call between individuals A and B: 

— A dials to establish the call; 

— B answers, identifies himself; 

— A identifies himself, announces topic; 

— B replies; A and B then talk alternately, 
until first one and then the other say 
goodbye; 

— both A and B then hang up, breaking the 
call. 

We also saw in the previous article how 
A and B have additional rules for dealing 
with noise on the line, a disconnected line, 
the call not getting through, etc. The 
equivalent set of rules for conducting a con¬ 
versation between computer programs/ 



equipment is called a ‘protocol’. The 
end-to-end link between the parties is made 
up of a series of‘interfaces’, and the infor¬ 
mation passing according to the rules of the 
protocol passes through the interfaces. This 
is illustrated in Figure 3. 

As implied in our analogy, a protocol has 
to fulfil several functions: 

1) The ‘high level’ exchange of informa¬ 
tion between two applications programs 
to give effect to the user’s requirements — 
eg, office automation activities, or the pro¬ 
cessing of a job on one computer as 
submitted from another. 

2) The agreed common coding or presen¬ 
tation of data necessary to carry out the 
processing of level 1 — eg, the coding of 
document contents for word processing, 
including margin settings, paragraph 
breaks, page headings, etc. 

3) The way in which a full conversational 
session or dialogue is to be carried out 
when commands and data are exchanged 
— eg, how a call is to be established, how 
the two sides of the dialogue are to be syn¬ 
chronised, how to deal with an apparently 
disconnected call, etc. 

4) The transport of information from one 
end of the call to the other, dealing with 
such information as the relation between 
the identifiers or ‘addresses’ of the sender 
and receiver in terms of the network, the 
‘flow control’ limiting the amount of data in 
transit at any one instant, the buffering or 
blocking of data segments. 

5) The requirements of the network level 
itself — eg, routing, error detection and 
recovery, maintenance of packet sequence 

6) The transmission of data across indivi¬ 
dual data links, providing flow control, 
error recovery, etc, for each link (ie, for all 
the ‘calls’ which may be sharing the 
same link). 

7) The physical communication of infor¬ 
mation from end to end of a single link. 

What we have listed here are the seven 
levels or layers of protocol as currently pro¬ 
posed by the International Standards 
Organisation. These layers range from 
level 1, the top level nearest to the require¬ 
ments of the end user, down to level 7, the 
physical requirements most intimate to the 
internal workings of the network itself. 
Each layer of protocol provides a means of 
communication between equivalent parts 
of the system responsible for providing the 
same function. Each layer utilises the level 
immediately beneath it in order to build up 
its own services, and in turn provides these 
services to the level immediately above. 
Thus Figure 3 can be redrawn, with the 
emphasis not on the physical interfaces but 
rather on the protocol layers; this is shown as 
Figure 4. 

Where do we go 
from here? 

Evidently the networking scene is going to 
remain in a considerable state of ferment 
for some time. The continuing development 
of electronic/computing technology is 
going to open new opportunities. While we 
have discussed in these articles some of the 
emerging network techniques, the relation¬ 
ship between these and the related develop- 
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Fig 4 Use of Protocols to provide 
services at various levels across a 
network 

ments in digital telephone exchanges and 
in cable television networks is as yet by no 
means clear. Just as for the hardware, the 
internationally agreed protocols are also 
going to take some time to merge in any¬ 
thing like their final form. 

For users who need to purchase network 
facilities now, a number of systems using 
the techniques described in these articles 
are already available. Specific proposals 
should be judged not against the esoterics of 
network jargon, but on the way they will 
actually meet the current and perceived 
future end-user requirements (perhaps 
using the criteria discussed in the first 
article). 

A major problem for the user is to try to 
gauge how a product will fare in relation to 
the future developments in network tech¬ 
nology and protocol standards. It is at least 
a good sign if the system is implemented in 
modular fashion, with clearly defined inter¬ 
faces and protocol layers. This should give 
maximum facility for upgrading or replac¬ 
ing parts or layers of the system as oppor¬ 
tunity arises or need dictates. If the 
protocols are based on the latest thinking 
in probable or potential standard protocols, 
then future disruption should be minimised, 
and connections (‘gateways’) to later net¬ 
works made with greater ease. 

If we assume that the technology is going 
to come together, then the most important 
question of all is not just what it can do for 
us as computer users, but rather in what 
way we should direct the opportunities it 
offers in order to bring maximum benefit 
to society. 

Various bodies with international mem¬ 
bership have been working for some time to 
reach agreements on the protocols and on 
the interfaces involved. While the degree 
of agreement so far reached is, like the pro¬ 
verbial curate’s egg, ‘good in parts’, it is at 
least heartening to contrast the current 
enthusiasm for general Open System Inter¬ 
connection with the more defensive and 
parochial attitudes previously seen in some 
quarters during the early mainframe 
days. 
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Front view of a multi-user system with hub and satellites stacked together. 


A PIECE OF THE 

ACTION 

Terry Lang investigates the benefits — and drawbacks — of a shared access system 

from Shelton Instruments. 

THE MULTI-USER SKS/NET 

In building their phenomenal success, micro- spirit of simplicity in the operating system can the internal components of Z80 processor and 
computers have had the advantage of needing te maintained Nonetheless, the administration memory board, disk controller board, and 
only to provide an operating system which of the shared data does impose an additional communications boards (serial and/or 
supports just a single user. This has enabled challenge, and it is always interesting to see parallel). In developing a multi-user system it 
them to avoid much of the dead weight which how this challenge is met was therefore a natural step to extend the bus 

encumbers mainframe systems. However, In this article I will be looking at the way cable to simply chain on other systems, each 
there has always been a need for micro this is tackled by the Sig/net system produced supporting a single user by means of a 
systems to support a small number of by Shelton Instruments Ltd in North Londoa processor and memory board This is 
simultaneous users — for example in During a previous incarnation I was illustrated in Figure 1. 
neighbouring offices in a small business. responsible for buying a large number of The central or‘hub’system with one floppy 
(Such users will always need to share access single-user Sig/net systems, which met all my disk and one hard disk fits in a case of its owa 
to common data for business purposes. expectations at that time, and I was keen to The satellite user systems fit three to a case, 
Sometimes users choose to share peripherals see how the multi-user combination would be and these cases are designed to stack neatly 
— eg, hard disks or printers — simply to save carried through. with the ‘hub’ as shown 

money, but the economic reasons for this As many satellite cases as may be needed 

latter type of sharing are likely to weaken as can be chained on via the bus cable. (I 

the technology continues to develop.) HfirrllAZ/trO understand a 14-user system is the largest 

Even in a shared microcomputer system, it ndl Q WOf “ installed so far.) 

has generally been economic to provide a The original single-user Sig/net is itself based The basic component boards, with the 
separate processor for each user, and thus the on a ribbon-cable bus which connects together exception of the new ring-ring bus connector. 
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Photography by Tony Sleep 


are all those which have proved very reliable 
in the original single-user system (Since the 
company has a considerable background in 
process control reliability should be some¬ 
thing it appreciates.) To my mind the cases 
do run rather hot but I am told this has not 
caused problems. 

The bus cable runs at a maximum speed 
somewhat below 1 MHz, not particularly fast 
but adequate for the purpose, as I shall discuss 
below. More significantly, it has a maximum 
length of only a few feet This is sufficient for 
stacking the cases as illustrated in the 
photographs, but does mean that all the 
processors and disks have to be sited in the 
same room Of course the user terminals are 
connected via standard RS232 serial 
communications ports, and can thus be 
located wherever required (using line drivers 
or modems for the longer distances). 

Alternatively, it is also possible to connect a 
complete satellite to the hub via an RS232 
link. This would enable a satellite with its own 
floppy disk to be placed alongside a user and 
distant from the hub hardware, but it would 
mean that access to the files on the hub would 
be correspondingly slower. 

Both the hub and the user satellites use 
Z80A processors running at 4MHz. For the 
purposes of the standard PC W Benchmark 
programs, which are entirely processor-bound 
and make no reference at all to disks, it didn’t 
matter at all that a multi-user system was 
involved, since each Benchmark program ran 
in its own satellite processor plus RAM 
board, unaffected by the rest of the system 
The Benchmark times, with the programs 
written in MicroSoft Interpretive Basic, are 
given in Figure 2. 

These times are as good as one would 
expect from an equivalent single-user system 
and illustrate the benefits (or perhaps one 
should say the lack of drawbacks) of this kind 
of multi-user sharing (Of course, where user 
satellites share access to the common hub 
filestore, then the user programs will slow 
each other down — this is discussed in detail 
below.) 

The one-off end-user prices for multi-user 
and single-user Sig/net systems are given in 




Rear view of multi-user system showing ribbon bus cable and terminal and 
printer ports. 


Inside view of case with three user satellite processors and common power supply. 



3-user 

case 


hub 


Fig 1 Modules making up the ‘hub y and user satellite processors on a multi-user system. 
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Figure 7. These represent very reasonable large difference was due to the different 


value for money. Much of the system is of 
British manufacture or assembly, which 
should help price stability. It should be 
emphasised that in addition to the prices 
quoted you would require an additional 
terminal for each user. (Integral screens and 
keyboards are of course not appropriate to this 
configuration of centralised hardware. This 
does permit a range of terminal choice 
according to need) 

An important feature is the ease with which 
a single-user system can be upgraded to multi¬ 
user. The old single-user system simply 
becomes the hub, with one of the floppy disk 
drives exchanged for a hard disk. Multi- user 
satellites are then added as required If you 
find a dealer who will give you a reasonable 
trade-in on the exchanged floppy, then the 
upgraded system should cost you the same as 
if you went multi-user straight from the start 
— a cost-effective upgrade path. Since a 
satellite case and power supply can be shared 
between three users, it is most cost-effective to 
add three users at a time, for a cost of£622 per 
user (plus terminals, of course). 

For those who need such things, other 
peripheral hardware is also available — eg, 
graphics drivers, A/D converters, industrial 
I/O, SI00 bus adaptor. 

Sharing a hard 
disk 

So much for a single user accessing one file 
over the McNOS network. As the next step, I 
looked at the facilities for several users to 
access different files on one hard disk. 
McNOS provides for separate users to be 
identified by distinct system ‘ user names’, and 
each user name is protected by its own 
password All files remain private to their 
owner unless explicitly made public via the 
appropriate command. 

Each user name is provided with both a 
main directory and with up to 16 sub¬ 
directories (just as if the user had 16 separate 
floppy disk drives) identified by the letters A 


positions of the two files on the disk, thus 
requiring different amounts of head 
movement (This is one of the bugbears for 
would-be designers of benchmarks for disk 
systems!) 

Then to measure the effects of sharing, I set 
the second user program to loop continuously 
and timed the program for the first user. With 
this sharing the execution time increased 
from 33 seconds to 205 seconds. This 
increase is explained partly by the 
competition for buffer space in the hub, but I 
suspect largely by the greatly increased disk 
head movement as the head moved constantly 
between the two files. This is inevitable for 
physical reasons under any operating system. 
Sharing access to one disk is going to have a 
big impact if a number of file-intensive 
activities are run at the same time; but this 
should not be a problem for programs where 
disk access is only occasional (eg for 
occasional interactive enquiries). 

Sharing a file 

However, as I indicated at the beginning of 
this article, the real reason for a multi-user 
system is often to provide different users with 
shared access not just to the same disk, but to 
the same file at the same time (eg, for stock 
enquiry and sales order entry from several 
terminals). But if one program is going to read 
a record, alter the contents, and finally re¬ 
write that record, then that whole updating 
process must be indivisible. (For if a second 
program read the same record at the same 
time and tried to rewrite its new data at the 
same time, the two processes would interfere 
with each other). To overcome this problem of 
synchronisation, a ‘locking’ mechanism 
(sometimes called a ‘ semaphore’) is required, 
whereby a process carrying out an update can 
‘ lock 5 the record until the update is complete, 
and whereby any other process accessing that 
same record at the same time is automatically 
held up until the lock is released. 

On a mainframe database system it is 
generally possible to apply a lock to any 


record in this way. However, this can be 
rather complex (for example if two adjacent 
records share the same physical disk sector, 
then it is also important not to allow two 
programs to buffer two copies of that same 
sector at the same time). 

In keeping with the spirit of micro systems, 
McNOS implements a simpler compromise 
mechanism, by providing one central pool of 
‘locks’ stored as 128 bytes in the hub. A user 
program can set a lock simply by writing to the 
appropriate byte, and release it again by 
clearing that byte. It is up to programs which 
wish to share access to the same data to agree 
on which locks they are to use and when they 
are to use them. In general, the programs will 
by agreement associate a lock byte with a 
whole file rather than with an individual 
record as this avoids the problem of two 
adjacent records sharing the same buffer. It 
also avoids the problem of the restricted 



BENCHMARK 3 


NUL K := 0 
LOOP:: K (K 
NUL A :=(K / K 
IF K < 1000 
GOTO LOOP 
ENDIF 


Fig 2 Coding of PCW Benchmark 
Program 3 in McNOS Terminal 
Command Language. 


Benchmarks 


BM1 

1.1 

BM2 

3.4 

BM3 

9.6 

BM4 

9.3 

BM5 

10.0 

BM6 

18.1 

BM7 

28.9 

BM8* 

51.3 

Average 

16.5 

* Full 1000 cycles 

For a full explanation of Benchmark 

timings, see PCW November 1982. 


to P Thus instead of the traditional CP/M 
prompt of the form 
A> 

where A identifies the logged disk drive, in 

McNOS this becomes 

AC> 

where A identifies the hard disk drive and C 
the default sub-directory for this user. 
Whenever the user creates a new file, space 
for this is taken from wherever it can be found 
on the drive. Some multi-user systems divide 
the hard disk up in advance, so that each user 
has a fixed allocation, but whilst this protects 
other users against an ill-mannered user 
grabbing more than his share of space, it also 
means that space allocation has to be fixed in 
advance. In a well-ordered community, the 
McNOS approach is much more flexible. 

To measure the effect of sharing the one 
disk. I repeated my Benchmark, with a 
different file on the hard disk for each of two 
users. When I ran the program for just one 
user alone, the execution time was 33 



seconds: when I did the same for the second Processor/memory card, serial communication card and bus interface to 


user alone, the time was 54 seconds. This very support a single user. 
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What do you do if your 
BBC Micro goes wrong? 


If you value your BBC Micro and your money 
you can now purchase extra one and two 
year full guarantees direct from us or via 
most Acorn dealers. 

If your Micro is still under warranty, just fill in 
the expiry date on the coupon* and the 
guarantee will start from that date. 

We carry a full stock of parts and should your 
computer malfunction we will repair it within 
five days of receipt. ____ 


A full one year guarantee costs just £18.40 
And a full two year guarantee costs just £27.60 

If your Micro- is already faulty, and out of 
guarantee, we will repair it on receipt and 
issue a full years guarantee for £29.90 or a 
full two years guarantee for £39.10. Please 
state fault when sending micro. 

For you and your BBC Micro’s peace 
of mind send the coupon today 



Warranty Expiry* 
Date / /83 1 

If applicable 


V-* V | & Please tick service required. Warranty Expiry* 

V J I enclose £18.40 for a full 1 years guarantee Date / /83 

_ □ I enclose £27.60 for a full 2 years guarantee If applicable _ 

mm □ I enclose £29.90 for an immediate repair and a full 1 years guarantee 
n m * enclose £39.10 for an immediate repair and a full 2 years guarantee 

• m Surname. Access Card No. 

j ® Initials . Make/Model .A/B 

A B Address . Serial No. 

V K ■ . Send remittance to: _ 

C* ifm .| . Cambridge Processor Services, 

\ ■ or telephone your access card number 25 Parsonage Street, Dept.PCW 

\ ? to Madingley 210212 Cambridge CB5 8DN. __ 


This offer applies to mainland UK only. This guarantee does not apply to major damage caused by abuse. 




.. .we have the products 
to solve your problems. 

Consult the data 
encryption specialists. 

COMPUTER 

SERVICES 

Aqua House Old Steine Brighton bni iel 
Tel. (0273) 672191 Telex 878195 


rSENDFORVf f r^r \ / 

• LATEST . 
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)FREE^Trj--' 
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w 


MWT ctteklaue 


YOU ORDER BY 5/WE DESPATCH BY 6 


Brand leaders at low, 

/ / / / low prices - IBM, 3M, 

//// WABASH, TRENT, ACCO 

'///// • Data cassettes and cartridges 

/ / • Flexible disks 

' // / • Printer/W.P. ribbons 

• Printwheels and thimbles 

/ • Paper-rolls and labels 

• Cables 

Action Computer Supplies, 

FREEPOST, Wembley, Middx. HA01BR 
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Three out of every four 
computers going into 

schools are BBC Micros. 
Is there a lesson to be 
learned by every user? 


As part of the current government subsidised 
scheme aimed at introducing micros to schools, 
the Department of Industry undertook a survey of 
machines available and made recommendations to 
education authorities all over the country. 

The BBC Micro met their priorities exactly: 
it is economical yet fast and powerful, and it can 
justify the investment involved, through its capa¬ 
bility to grow with the needs of the user and with 
the rapid changes in technology 

Teachers and education authorities agreed, 
and today it represents over three-quarters of all 
micros being ordered for schools across the 
country under the DOl scheme. 

The BBC’s choice too. 

In choosing a machine to put their name 
to for their massive Computer Literacy Project, 
the BBC had the same set of priorities as the DOI. 
The BBC Micro is now an integral part of that 
project, which includes books, software, courses 
and a number of major television series, one of 
which, “Making the Most of the Micro” is now 
being broadcast 

All this for only £399. 

The BBC Micro is light and compact It 
generates high resolution colour graphics, and is 
capable of synthesising music and speech using 
its own internal speaker. The keyboard uses a 
conventional layout and typewriter feel. 

The most sophisticated version (called 


Model B) is available for only £399. (There is also 
a basic model available, the Model A, at £299.) 


Designed to grow'. 

Last year the magazine “Which Micro?” said 
that the most attractive and exciting feature of the 
BBC Microcomputer was its ‘enormous potential 
for expansion’ 


This is indeed one of the 
features that sets it aside from 
the competition. 

For example, as well as 
interface sockets to allow you 
to connect to a cassette 
recorder, and to your own 
television, you can also use 
video monitors, disc drives, 
printers (dot matrix and 
daisy wheel) and paddles 
for games or laboratory 


use. 



You can also plug 
in BOM cartridges con¬ 
taining games with 
specialist application 
programs. 


The Tube. A unique feature. 

The Tube, which is unique to the BBC Micro, 
provides for the addition of a second processor via 
a high speed data channel. The possibilities are 
enormous. For example, the addition of a second 



















3MHz 6502 processor with 64K of RAM doubles 
processing speed. While a Z80 with 64K of RAM 
opens the door to a fully CP/M* compatible 
operating system, with all the benefits for business 
applications. 

Linking u p with other computers. 

The BBC Micro also offers a facility of 
immense potential value to schools, colleges and 
businesses. It’s called Econet-a system which uses 
telephone cable to link with other BBC Micros. 

A number of machines can then share the use of 
expensive disc drive and printer facilities. 

Make full use ol Prestel & Teletext. 

With special adaptors you will not only be 
able to turn your TV set into a Prestel terminal and 
Teletext receiver, but you can also take data and 
programs direct from these services.(The programs, 
which are known as telesoftware, are already being 
broadcast by BBC’s Ceefax service.) This is another 
first for the BBC Micro. 

BASIC plus. 

A sophisticated version of BASIC has been 
chosen for the BBC Micro, which incorporates 
features normally found only in more advanced 
high level languages. However, there is also a facility 
allowing access through a simple command to 
another language - for example, PASCAL, 

FORTH and LISP 



A full range of software. 

Applications software for the BBC Micro 
already cover a very wide field. Packages covering 
games, education and business applications are 
available on cassette. All developed to the same high 
standards set by the hardware. 


The best possible back-u p. 

Vour BBC Micro comes with the backingof the 
BBC and an extensive dealer and service network. 

Each approved dealer is able to offer advice 
and carry out expansion work and repairs. 


BBC Microcomputer - Model A and Model B. 

2MHz 6502A Processor. 

32k ROM; 16K RAM Model A, 32K RAM Model It. 

Full QWERTY keyboard with 10 user-definable 
function keys. 

Mixed high resolution graphics and upper and lower 
case text. 

300 baud and 1200 baud interface for standard cassette 
recorders. 

Three-voice music synthesis with full envelope control 
feeding internal loudspeaker. 

Interface sockets (Model B only) - RS423, tor analog 
inputs centronics and user port. 

6502, Z80,16032 second processors. 

Single and Dual Disc Drives with 100 and 800 K-bytes 
storage. 

Teletext unit. 

Speech synthesis. 

Networking facility-via Acorn Econet/ 

How to buy your BBC Micro. 

If you are a credit card holder and would like 
to buy a BBC Micro B,or if you would like the address 
of your nearest stockist, just phone 01-200 0200. 

Alternatively, you can buy a Model B directly 
by sending off the order form below to: BBC Micro¬ 
computers, c/o Vector Marketing, Denington Estate, 
Wellingborough, Northants, NN8 2RL. 

All orders are despatched by fully insured 
courier and come complete with easy to iollow 500 
page User Guide and Welcome cassette. 

01-200 0200 credit card holders. 

j To BBC Microcomputers, c/o Vector Marketing, 

Denington Estate, Wellingborough, Northants NN8 2RL. 

Please send me BBC Model B Micro- 

computers at £399 each, inc. VAT and delivery. I enclose 

PO/cheque payable to Acorn Computers Limited 

Readers A/C or charge my credit card. 

Card Number 

Amex/Diners/Visa/Access (Delete) 

Name__ 

Address 

Postcode 

Signature PCW4 

& Registered No. 140 3810 VAT \o. 215 400220 


The BBC Microcomputer System. 

Designed, produced and distributed by Acorn Computers Limited. 
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number of locks (even if a bit rather than a 
byte is treated as a lock, this still only provides 
1024 locks). 

McNOS maintains the lock record on the 
hub as if it were a file (of just one record) 
called LOCKSTAT. SYS, though this Tile’ is 
in fact stored in RAM and never written to 
disk. A user program which wishes to set a 
lock simply generates a request to read this 
record If the record is returned with byte zero 
set to non-zero, this indicates that some other 
process is itself busy setting a lock; the 
program must then wait and try again later. 
When the record is returned with byte 0 set to 
zero, this program may examine the bytes (or 
bits) it wishes to set, and if it is clear to proceed 
set them and rewrite the record (The reverse 
process must be followed later to clear the 
bytes and hence release the locks.) 

To measure the impact of this locking 
mechanism, I next changed the Benchmark 
program for the first user so that it shared 
exactly the same data file as the second user. 
McNOS provides a particularly convenient 
way of doing this, for it is possible to create in 
one directory entry a pointer not simply to a 
file, but rather to another file entry in another 
directory. Thus all I needed to do was to 
change the directory entry for the first user so 
that the original file name now pointed to the 
data file of the second user. Running the 
Benchmark for either user alone now took 54 
seconds (ie, I was using the ‘slower of the two 
data files as far as disk head movements were 
concerned). I then changed the Benchmark 
program itself for the two users, so that each 
read/write pair was bracketed by a lock and 
an unlock operation as would be required for 
sharing the file. Now running the Benchmark 
for either user alone took 106 seconds — a 
measure of the overheads of using the locking 
mechanism. 

Finally I ran the programs for the two users 
simultaneously. This meant that the overheads 
of the locking mechanism, of buffer sharing in 
the hub and of competing head movements 
were now all included, resulting in a total 
execution time of 262 seconds. All of which 
simply shows that the sharing of data in this 
way consumes resources (as usual you do not 
get ‘owt for nowf). 

Another important resource is of course 
software. Just because the operating system 
provides a locking mechanism does not mean 
that you can take any CP/M system, run it 
from two terminals, and neatly share 
simultaneous data access. This will happen 
only if the program is explicitly written in the 
first place to use the locking mechanism At 
least two general data management packages 
are already available which use the McNOS 
locking mechanism: ‘Superfile’ from South- 
Data of London (reviewed in PCW January 
1983), and‘aDMS’ from Advanced Systems 
of Stockport (PCW review shortly). 

Multi-user 

software 

Thus in the Signet multi-user configuration 
we can see hardware which is a simple 
extension of a single-user system However, 
the software extension is not quite so 
straightforward when moving from a single¬ 


user to a multi-user operating system The 
need for such a system of course became 
apparent some considerable time ago. 
Unfortunately, the first attempts by Digital 
Research to extend CP/M in this direction ran 
into a number of difficulties. Therefore 
Shelton was obliged to look elsewhere, and 
eventually obtained the McNOS (Micro 
Network Operating System) system from its 
originators in the USA McNOS aims to 
provide a filestore and printer spooling system 
in the hub processor, plus a CP/M-like 
environment for each satellite user, and the 
necessary communications software to link 
them together. As others have found who have 
followed the same route, a lot depends on 
exactly what you mean by ‘CP/M-like’. 
While a well-behaved program may just use 
CP/M by calling on it in the approved fashion 
for any functions it needs to be carried out, 
many other programs also call upon the 
internal subroutines of CP/M or utilise direct 
access to its internal data tables. 

Indeed, in the early days of CP/M, many 
programs were forced to employ such dodges 
in order to work at all (One well-known 
package reportedly follows each call to write 
to a file by a ‘ close’ call in order to force the 
writing of any partially filled buffers; though 
the file is thus repeatedly closed and never 
subsequently re-opened, earlier versions of 
CP/M would still allow the following‘writes’ 
to take place.) For such programs any strict 
implementation of CP/M is sure to stop them 
running. With additional work by Shelton, 
these problems were eventually overcome by 
relaxing the conditions of the CP/M-like 
environment to permit such dodges to be 
employed 

In the single-user versions of CP/M such 
dodges did little harm since, if the worst came 
to the worst, the user would only upset his own 
program In a multi-user situation, however, it 
must be realised that such dodges, if incorrectly 
employed by a user program, can upset other 
users as welL This has to be accepted as the 
price of making sure that the whole wealth of 
existing CP/M software will continue to run in 
the multi-user environment 

Before looking at how disks and files can be 
shared between several users, I thought I 
should first check how much delay is 
introduced into file accesses for a single user 
with a file which is no longer on his own 
satellite system, but which is now accessed on 
the hub through McNOS over the connecting 
lines. For this purpose I constructed a file of 
fixed length records, and wrote a simple Basic 
program which read and then rewrote each 
record Records were taken alternately from 
either end of the file, stepping up from the 
bottom of the file and down from the top until 
the two met in the middle, thus ensuring a 
reasonable spread of disk head movement To 
provide a norm for my measurements, I first 
ran this program in a true single-user stand 
alone CP/M Sig/net system with floppy disks, 
and obtained an execution time of 257 
seconds. Next I transferred the floppy disk to 
the hub of the multi- user system and re-ran the 
program from a satellite. The first thing I 
noted (cynic that I am) was that the program 
still ran, and that the floppy format was indeed 
the same under McNOS as CP/M Would 
you now care to guess the execution time 


running over the network? In fact it was 53 
seconds, a reduction of almost 80%! The 
reason for this of course (and it may be ‘of 
course’ now, but I confess I didn’t expect it at 
the time) is that much of the 64 k RAM in the 
hub system can be devoted to filestore 
buffering, thus minimising the number of 
physical transfers actually needed (If other 
users had been running at the same time, they 
would have taken their own share of these 
buffers. Where there is competition, McNOS 
sensibly arranges to keep in its buffers that 
information which has been most recently 
accessed) 

The terminal 

command 

language 

In the beginning were mainframes, which ran 
programs in batch mode. Because the user 
could not direct his program from a terminal, 
but had to think ahead for every likely 
eventuality, the operating system provided a 
‘ Job Control Language’ to help in directing the 
compiling, loading and executing of programs. 
Some Job Control Languages were so 
elaborate that they could even be used to solve 
differential equations (or so rumour had it). 
Then came the micros and operating systems 
like CP/M, with very simple commands 
which could be used from terminals. This 
command structure could hardly be dignified 
with the title ‘language’ (even though 
SUBMIT and XSUB do give the possibility 
of issuing several commands at once). There 
does seem a need for a more comprehensive 
job control language, even on micros, for 
tailoring packages and giving the user turnkey 
systems. (Sometimes this is done through a 
specially written program, or via a generaf 
purpose ‘front-end’ package which sits ‘on top 
of CP/M) 

McNOS tackles this situation by providing 
its own job control language, complete with 
variables, arithmetic and assignment statements, 
conditional expressions, and subroutines. All 
this is of very great power, but at the cost of 
considerable overheads in processing time. 
To test this out, in a pale imitation of those 
who solved differential equations with the job 
control language on mainframes, I coded one 
of the PCW Benchmarks in the McNOS 
command language. This ‘ program’ is shown 
in Figure 8. I estimate (since I didn’t feel 
inclined to wait for the whole 1000 iterations 
to finish) that this program would have taken 
over 14,000 seconds to complete (compared 
with 9.6 seconds in Basic)! Time may not be 
so critical in more typical job control 
situations, but it must be possible to do better 
than this. However you do not need to use it if 
you don’t need it It is perfectly possible to 
stick to a very small subset of the simple 
commands, which then makes the system 
very like CP/M Unfortunately, of course, it 
can not be exactly like CP/M because it is 
necessary to maintain a unified underlying 
syntax capable of supporting the larger 
language too. As a fairly experienced user of 
CP/M I must say I had no difficulties with the 
differences, though they would prevent a 
novice user from working with a standard 
CP/M primer as a guide. (I have heard it said 
that at least one user was so impressed by the 
Goto page 232 
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REAL NTERFAZE 

Microcomputers make excellent laboratory tools — provided you can connect them to the outside 
world. Maggie Burton reports on one way of doing just this. 


The use of micros in lab monitoring and 
industrial control is one which shows a 
great deal of potential. It also has attendant 
possibilities in such areas as hospitals, 
farming and anywhere else requiring the 
predictable control of machinery and 
recording of dynamic data. 

And now you can purchase a controller 
card to run a system called TNLAB’ which 
links up to a BBC Computer. This comes 
from Digital Design and Development 
(3D) of West London, which also supplies 
INLAB interfaces for the PET, Apple and 
Superbrain. 

Much of the company’s work has been 
for large corporations. It looks quite a 
success story. The Government’s Road 
Transport Research Centre is a part of this, 
as is the National Physical Laboratory. 3D 
has supplied both complete (software- 
inclusive) systems and untrimmed interface 
boxes here. The University of Keele uses 
one of 3D’s systems for laboratory monitor¬ 
ing. Cam Gears of Clevedon uses a 3D 
interface with a PET to test out performance 
motor parts. One example of this is noise 
testing on power steering valves. Cutting 
noise down as far as possible means first 
finding out where it comes from — it can be 
either airborne or fluid-borne. Looking for 
noise sources and recording results was 
previously carried out laboriously using a 
frequency analyser. It is now performed 
using an analogue-to-digital converter and 
the time taken is shorter by a factor of 
30. 

Medical applications for 3D’s interfaces 
include testing pacemakers (not while 
they’re inside people, of course), which 
obviously have to be extremely reliable 
before they can be supplied to hospitals. 
Another use is in monitoring the effects of 
different drug concentrations on muscle 
tissue. 

The applications for such interfacing 
systems are manifold. Dr Ai-Kibasi of 3D 
cites such utilisations as the control of 
production-line machines (a controversial 
prospect indeed) and says, ‘Micros do this 
cheaply and reliably. They don’t take 
holidays or tea-breaks. They free people 
from the boring jobs and enable them to be 
retrained.’ This is certainly not everyone’s 
opinion, especially in the light of today’s 
appalling unemployment figures, but Ai- 
Kibasi’s ideas are clear-cut. ‘Microtech¬ 
nology can really create jobs,’ he says. 

One widely applicable area in which 
monitoring/controlling hardware has proved 
to be very useful is in quality control. 
Systems can be set up which monitor 
deviations in, say, the thickness of a fibre. 
Should the thickness stray beyond either 
upper or lower limit, an alarm could be 
activated by the micro to alert an operator 
or machine manager. It’s easy to see how 


many other tiresome manual tasks could be 
undertaken with a micro. 

A more deserving usage for this type of 
equipment is in helping the disabled. 
Physiotherapists might find that patients 
with balance problems would benefit from a 
system which involved their standing on a 
pressure sensitive pad while looking at a 
computer-generated picture of the soles of 
their feet. This might sound a bit odd but the 
principle is rather clever. The picture would 
show which areas of the foot bore the most 
weight and the patient could be taught to 
keep his weight on the right parts of his feet 
— thereby improving his balance. 

Switching systems can enable people 
with limited manual coordination, or those 
who have lost limbs, either to ‘type’ or to 
program/control computers. Ai-Kibasi 
demonstrated a ten-switch bank which 
operates by simple finger-presses. The 
switches turned numbered reels and relayed 
the number to a BBC Micro, which 
simultaneously displayed them on its screen. 
As well as helping the disabled to commun¬ 
icate with the world at large, such a system 
could also help to improve coordination. 
You could get a patient to put a set number 
on the screen in as fast a time as possible. 
Repetition of such exercises would, in the 
fullness of time, almost certainly be bene¬ 
ficial. 

INLAB itself is a modular system. 
Obviously the controller card is an essential 
component, but after that the world’s your 
oyster. Interface cards can be slotted into 
the INLAB box and there is an impressive 
array of these. They include transducer 
amplifiers and multiplexors, analogue-to- 
digital converters (either 12, 14 or 16-bit), 
stepper motor controllers, frequency/event 
counters and real-time clock/calendars. 
The basic INLAB rack and controller card 
costs under £400 and interface cards can be 
added at prices ranging from £100 to £500 
per card, depending on the application. 
INLAB racks can also be linked together 
and the only limit on the literal amount of 
apparatus which can be controlled is the 


the complexity of the software it will run. 
INLAB systems can be run remotely using 
a modem, and networks of micros can 
control really complex systems. 

3D supplies some ‘ready-made’ software 
to drive its equipment. If required, however, 
it will construct programs to specific 
requirements. For this it needs a six-week 
commissioning period and modification 
and debugging is carried out within that 
time free of charge. The basic software 
which I have seen is user-friendly and fast 
— two qualities which are of paramount 
importance in control applications. 
Problems with different versions of the 
BBC operating system were encountered 
and, says Ai-Kibasi, overcome. This is 
partly due to the fact that most of the 
software is in machine code, meaning that 
many ROM discrepancies either don’t 
apply or are easily catered for. 

3D feels that the BBC micro has good 
capabilities at a reasonable price. Dr 
Ai-Kibasi of 3D explains that Beebon is ‘a 
reasonable machine for the price and a 
powerful one. People are not aware of how 
this machine can be used in industrial 
production.’ Other machines for which 3D 
produces interface systems include PET, 
Apple and Superbrain. Controller cards 
enable all these to run the INLAB system. 

Although 3D does not supply BBC 
Computers, it will endeavour to repair them 
if need be, as well as all its own equipment. 
Repairs costing under £30 are performed 
free of charge, and all equipment carries a 
12 month warranty. 24-hour maintenance 
is supplied — again this is extremely 
critical in industrial applications. 

After four years in business, 3D’s 
customer include giants like BP, Esso, 
Kodak, General Foods, Tate & Lyle and 
ICI. Equipment has been sold in Japan and 
Hong Kong and it plans to supply its 
hardware to Europe. It’s encouraging to see 
a British company applying technology 
throughout the world like this. And as 
Ai-Kibasi observes. ‘The UK is very good 
at creating technology but not so keen on 
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HUNGRY PUNTERS 

A whole show devoted to an operating system? Ian Litterick reports from 

CP/M ’83. 

The world is a funny place. You can It is called a Disk Operating System (DOS it means that they can‘lock people in’to 
organise an exhibition and conference or OS), although it is not only the disk their software, and so control a much higher 
around something as unromantic as a which it controls. proportion of the profits generated by their 

computer operating system. You can CP/M is important because it is a systems. They can also lock people out. 
advertise the exhibition without even universal operating system: it is used on a Consumers end up by buying something 
bothering to explain what the initials wide variety of different computers. Digital else. 

‘CP/M’ stand for (I’ll explain soon for the Research Incorporated (DRI), which So it was interesting, to say the least, that 

benefit of new readers). You expect to get markets CP/M, claims that there are more Tandy Corporation was present and pro- 
about 25,000 people to come to your than a thousand different types of micro- minent at CP/M’83. Until now Tandy has 
exhibition over three days. But in fact over computer, from 700 manufacturers, offering refused to offer CP/M, and has been 
50,000 people turn up, hungry for inform- CP/M. Some 800,000 CP/M systems have unhelpful to customers who have insisted 
ation on the latest programs and hardware been sold — making it the most common on using CP/M. CP/M has long been 
add-ons. micro operating system. Nobody quite available from other suppliers to run on 

CP/M ’83 ran from 21-23 January and knows how many commercial programs Tandy computers, 
was more important as a milestone in the there are which can run under CP/M, but Now, however, CP/M is available for the 

development of the micro than because of DRI reckon that it is well over 3000. Model II. It is one of the first available 
the new products that were there. It was the CP/M means choice. If you buy a CP/M offerings of the latest improved version of 

first CP/M exhibition. It was probably the system you know that you are likely to be CP/M, called CP/M-Plus. It was known as 
biggest first-run computer exhibition ever able to find software to do anything which it CP/M version 3.0 during the long period 
— attracting as many visitors as Comdex, is possible for micro software to do. For whilst it was gestating. It now does many of 
the long-established jamboree which caters manufacturers of computer systems it the things which an operating system 
for the whole of the American computer means they can concentrate on making should do (some of which TRS-DOS has 
trade. computers, without the terribly expensive always done). It has a HELP system to 

CP/M ’83 was organised by Gerry and time-consuming task of having to prompt you as to what commands you can 
Milden, President of Northeast Expositions, develop software as well. For software give. It allows you to change disks in the 
In carpet-bagging style, he aggressively authors it means a large potential market of middle of a program and to put time and 
sited it in San Francisco, traditionally the people who will be able to use your date stamps on files. In addition, it features 
home of the West Coast Computer Faire, software. a number of technical developments with 

to the irritation of Faire organiser Jim Until recently the rivals for CP/M have such jargon-ridden labels as hashed directory 
Warren. The Faire takes place a few weeks been proprietary operating systems—OSs access, LRU record buffering and multi- 
later in March and is aimed at many of the developed by manufacturers to run on their sector I/O. I’m sorry for the obscene 
same end users who turned up to CP/M machines only. Apple DOS has sold in language but it means that CP/M-Plus 
’8 3. large quantities for the 700,000 or so Apple works faster. 

CP/M ’83 was significant because of computers: but you can buy CP/M con- Tandy even used CP/M ’83 to announce 
who was there, exhibiting. It was equally version boards for Apples so that they can a new computer, the Model 12, which is a 
significant because of who was not there, run CP/M. I am not aware of any Apple revamp of its Model II with double slimline 
And it was significant because it marks a conversion boards to let CP/M machines 8 in disks. Who wants 8 in disks? Tandy did 
crucial moment in the market for computer run Apple software. TRS-DOS, Tandy’s not announce a CP/M 68k for its useless 
systems and software. There were impor- operating system, is also widespread, as Model 16, which has a 16-bit Motorola 
tant lessons to be learned at CP/M’83 for Tandy makes what were, for some time, the 68000 chip idling away inside it. It is 
anybody concerned with computers, world’s biggest-selling micros. Tandy made useless because there is no software avail- 
whether as a user or developer of hardware the mistake of not even giving all its own able for it, not even high level languages, 
or software. That probably includes you. machines the ability to use the same CP/M 68k, the version for the 68000, was, 
The initials ‘CP/M’ are usually said to software and data. Commodore also has its however, to be seen on another stand — 
stand for ‘Control Program for Micro- own operating system. running, you may have guessed it, on the 

processors’. CP/M is a program which sits The cost to these companies of writing Model 16. 

there in a computer all the time and deals and supporting their own operating systems Commodore was also present at CP/M 
with getting data into and out of the is huge. Only the biggest companies can ’83, rather apologetically showing the 
machine — displaying it on the screen, afford to do it. These companies want to Commodore 64, which offers CP/M as an 
storing it on disk and retrieving it from disk, have their own operating systems because add-on option. Commodore’s stand was 

not impressive. It looked like somebody 
had decided at the last moment that 
perhaps they ought to take a stall and bring 
a machine along after all. Which was 
disappointing, considering Commodore’s 
recent announcements and its new portable 
CP/M system. 

Apple was not there at all. It had just 
announced Lisa, which still has its own 
proprietary operating system. Indeed, Lisa 
mainly is an operating system. It will be 
interesting to see how long it takes before 
Lisa users say ‘Hang all that fancy window 
and mouse stuff. Let’s get on and do some 
work with the machine,’ and use CP/M68k 
or Xenix on it. (Both of them are to be 
available. Apple recognises that customers 
will not risk being locked out.) Lisa also 
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uses the superfast 68000 chip, but at the continue developing software in CBasic. So minis with Unix). It produces fast and 
moment it is frustratingly slow to anybody Digital Research’s user base will dwindle, compact code. Despite the trendiness of 
who has access to a proper 8-bit machdne(!). DRI is now considering making its languages languages like Pascal, it appears that C is 
The overhead of doing all the fancy display available under MS-DOS. But it may not more and more likely to be the first 
and windowing is just too great. commit itself until too late. language available for new operating 

The Xenix which Apple is making DRI took other aggressive steps at CP/M systems and new chips. Software houses 

available for Lisa is Microsoft’s version of ’83. It introduced a version of the Logo that want to stay ahead may be advised to 
Unix. Unix is an operating system for programming language for the IBM PC. look hard at C. 

minicomputers which is unusable and Called ‘DR LOGO’ it is a high quality It is also interestng that Microsoft is 
unintelligible to anybody except Unix users interpreter with added facilities including reported to be approaching much more 
and programmers. The latter love it and windowing for text, and extensive HELP closely to Unix/Xenix in its second version 
swear by it, but Unix is not an end user’s screen. With it DRI hopes to make an of MS-DOS/PC-DOS. Microsoft also has 
operating system. Tandy has just announced impression on the schools’ market where a C compiler. Versions of C vary, as they 
that it will supply Xenix to all Model 16 IBM is now selling in large quantities. Gary do with other computer languages, but with 
users, as a multi-user operating system. Kildall, the writer of CP/M and DRI’s care C could be the answer for those who 
This will instantly double the number of founder, is a fan of Logo. want to write for both CP/M and 

Xenix users in the world. There are not Digital Research also announced CP/M- MS-DOS. 

many Xenix users in the world. Yet. See 86 versions of its PL/1 and CB80 languages. As we ^ as being a triumph, CP/M ’83 

below. CB80 is the fully compiling and slightly could be the zenith for Digital Research. 

Microsoft is one of the major suppliers of enhanced version of the CBasic structured From here on most of the dollars are going 
software for CP/M as it sells MBasic and Basic language. It is good to write in and to be in 16-bit software, if for no other 
other languages. It was also conspicuously runs very fast, so that you can write high reason than that it is an IBM world. Soon 
absent from CP/M ’83. It is now the arch quality (Wordstar standard) professional the Intel 80186 will be widely available. It 
rival of Digital Research, and poses a major software. For instance we have used it to offers 16-bit power as cheaply as many 
threat to CP/M. For while CP/M has write a typing tutorial package of a 8 " bit systems because it is integrated with 
trounced all opposition in the 8-bit world, completely different standard from others most °f own support chips. On present 
the story is very different in the new 16-bit which use interpreted Basics. (It is so fast trends it is MS-DOS/PC-DOS which 
era. that it measures your typing speed and be the universal operating system for 

When IBM announced its Personal analyses your errors while you are typing the 80186. 

Computer it announced that it would run — without using any machine code.) It will Arguably Digital Research is spreading 
CP/M as well as its own PC-DOS operating be interesting to see whether CB86 performs itself too widely by providing versions for 
system. PC-DOS comes from Microsoft as well as CB80. If it has been translated m y every chip — the 68000 and Z8000, 
and is the same as MS-DOS, which rather than rewritten it may well be slower, ^ we h as all the Intel range. It will incur 

Microsoft sells independently. PC-DOS despite the advantages of the faster 16-bit increasing Research and Development and 

comes free with the IBM. But IBM supplies microprocessor. support costs as it spreads its numerous 

CP/M-86 (the version which runs on the The final announcement from DRI at operating systems and languages across the 

8086 family of chips which the IBM PC CP/M ’83 was of its portability strategy, chips. But its share of the user base will 
uses) for some $250. So it is not surprising which is to be based on the language C. C is dwindle as the mass market goes to the rival 
that, according to Portia Isaacson, a micro a language which has been associated with Microsoft OS. It will be interesting to see 
industry guru from Texas, only some two the operating system Unix. Unix was whether Digital Research can fight back 
percent of IBM PC users have CP/M. written in C, which was designed as a over the next crucial year or so. 

This is disastrous for Digital Research language for writing operating systems. C is CP/M ’83 organiser Gerry Milden’s 

because all observers agree that IBM is also comparatively portable. That is to say aggressive approach has also led him to 
going to be the major force in micros from programs written in C can usually be schedule an exhibition for the IBM PC a 
now onwards. It is not that IBM has a transplanted to different machines with few weeks before one which Jim Warren is 
particularly brilliant machine. But IBM’s comparatively few changes. Digital organising. In fact he is organising no less 
marketing muscle is such that it is in Research has written CPM 68k in C and is than two PC ’83s, for June and October this 
everybody else’s interest to make things making its own version of C available under year on the West and East coasts of the 
which are compatible with IBM. CP/M-86 and CP/M 68k. USA. Perhaps they point the way to the 

Digital Research held up CP/M version C tends to be the language used by the really big shindig next year, sponsored by 
3.0 for a year because it was working on heavyweight programming houses which the carpet-baggers of the micro operating 
producing CP/M-86 for the IBM PC. So it do operating systems, languages, word- system world, Microsoft. Will it be 
is doubly galling to be selling so few CP/M- processors and spreadsheets (and which MS-DOS’84? 

86s for the IBM PC. At CP/M ’83 Digital often do most of their programming on PTH 

Research started to strike back. DRI 
offered a new and improved version of 
CP/M-86 for the IBM PC for only $60. 

It is arguable that Digital Research 
should be giving CP/M-86 away at this 
stage. Microsoft’s MBasic is already the 
most popular language for micros. But 
Microsoft has deliberately not done a 
version for CP/M-86, so many MBasic 
applications packages will be difficult to 
convert to run under CP/M-86. Many 
authors will not bother to do so, preferring 
to develop new products which will run on 
the IBM under MS-DOS. 

Conversely, Digital Research is not 
doing a version of its popular CBasic 
language to run under MS-DOS. But DRI 
is in a weaker position because authors will 
usually find that it is worth converting their 
programs to MBasic, or to some other 
language (Pascal or C) which runs under 
MS-DOS. Once they have converted they 
are unlikely to convert back, or to want to 
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DORK IS THE 

WORD 

Alice Julianson and Brad Robinbeer explain Dork, a revolutionary program generator. 


There are several program generators on 
the market now. Some of these claim to 
make it possible for a naive user to 
construct complex programs in plain 
English. This is often not actually the 
case. Some program generators require a 
knowledge of such programming concepts 
as branching; others still require that you 
learn complex command syntax or termi¬ 
nology to use them. 

But Dork is very different. It takes a 
step - hitherto undreamt of (for the next 
five years or so at least) - in the direction 
of natural language understanding. You 
can boot it up and use it from scratch with 
no knowlege of computers whatsoever. 
Furthermore you can print out your in¬ 
structions to the generator and under¬ 
stand them perfectly every time - because 
they’re written in English. 

Dork stands for Diagnostically Opti- 
mizable Recursive Keyword, which is a 
mnemonic tailormade in honour of the 
place where the program was created - 
Dorking. Nevertheless it is an accurate 
name. The only command you’ll ever 
need to know to operate this software is 
DORK’. 

Loading Dork 

At present Dork is only available on one 
machine - that on which it was pioneered, 
the Sirius 1. It only runs under MS-DOS 
although a CP/M-86 version is planned for 
the near future. 

The program comes on two disks. One 
is the dictionary disk and the other the 
system disk, which also contains the 
operating system. Dork is booted up in 
exactly the same manner as loading 
WordStar or Multiplan. It loads very fast 
and displays a prompt of DK> which 
signals that it is ready for input. The Dork 
program itself is comparatively small. It is 
the dictionary disk which holds the most 
important information. The system disk is 
used to save programs which have been 
constructed. 

Program 

construction 

Dork operates on a stunningly simple 
principle. The dictionary disk contains 
1500 words, each of which is linked to a 
machine code program. These machine 
code programs cater for every possible 
connection between two words. 

You begin by naming your program. 


It’s really best to have the whole thing 
written out on paper before you start - as 
you would in conventional coding - so 
that you don’t get lost. The format for 
naming a program is [DORK[prog- 
name]DORK]. These square brackets are 
used often in this software. After you’ve 
entered your program name you can then 
go ahead and enter all the ‘lines’. These 
are not lines in the Basic sense. They are 
component parts of the program like ‘add 
all numbers in list Va’ or ‘user input 
“what’s the date?”’. You should be able 
to see from this that Dork is very like 
English. There are quite fine distinctions 
between what it will and won’t accept and 
the manual has to be consulted frequently 
when complicated programs are being put 
together. 

A look at Figure 1 will demonstrate the 
type of input Dork will accept. It has no 
regard for literary trimmings, nor does it 
recognise past imperfects and present 
participles. The crux of the matter lies in 
linking words up correctly. You can’t 
print a word in a line, for instance, but you 
can print one on it. Dork makes a 
distinction between ‘computer’ and ‘user’ 
- even if implied. For instance, ‘read 
[address] from disk’ implies and therefore 
means that the computer performs the 
operation of reading the specified file 
from disk. The word ‘read’ is used also to 
mean scanning either screen or keyboard. 
So ‘read keyboard until [E]’ is like saying 
‘GET A$: IF A$=“E” . . .’ in Basic, only 
it’s very much more versatile - and 
readable as it’s doing exactly what it says 
it is. 

Notice that names for files and specific 
keys (or disk drives and ports) are all 
enclosed in square brackets. Words to 
appear on the screen are enclosed in 
quotation marks. An interesting feature 
of Dork is that you can literally include 
variables in your programs. These are 
prefixed with V or SV depending on 


whether or not they are numeric. ‘Print 
SVax on screen’ means ‘print the contents 
of string variable ax on the screen’. 
Variable names can be up to four charac¬ 
ters long but may only be alphabetic. 

So if you’re writing a program with only 
very few variables in it you can refer to 
these as ‘list’ or ‘word’ or ‘number’, 
although it’s really easier to use variable 
names. Dork also recognises words like 
‘sum’, ‘product’ and ‘remainder’. Its big 
disadvantage is that, in the quest for 
language understanding, the authors have 
left signs like *+’, *=’, ‘*’ and ‘-’ out of 
the dictionary. Leaving these in would 
have saved a lot of time wasted in typing 
them out in full. Calculations are per¬ 
formed using the format TO divided by 5’ 
or ‘4 plus 2’. Again it would have been 
easier if conventional notation had been 
used. 

Programs are entered in the format 
shown in Figure 1. Although it looks hard 
to work out where to split up your 
instructions, it’s straightforward in prac¬ 
tice in spite of the fact that you are given 
no hard and fast guidelines for doing it. 
The manual says ‘Use your common sense 
- Dork will often understand what you’re 
geting at even if you think what you’ve 
written is unintelligible.’ An easy mistake 
to make is to use words like ‘the’ and ‘it’, 
neither of which Dork recognises. 
Another problem is that there are often 
two or maybe three different ways of 
saying the same thing to the computer. 
This doesn’t affect the efficiency of your 
programs in any significant way, but it 
does make them a little confusing to read 
if you need to do the same thing several 
times within a program and you use all 
possible wordings for that operation. 

Dork includes a set of mathematical 
functions, which are, of course, essential. 
Sines, cosines, tangents, logarithms, anti¬ 
logarithms and exponents are among 
these. You can negate a number or 


C DORK[sorter 3DORK3 
CDORK...user input-- .DORK 3 
C DORK.--many strings.- - DORK3 

C DORK. --- tel 1 computer input ended using F4 key... DORK 3 

CDORK-..sort strings «- .DORK3 

CDORK.-.alphabetical order - . - DORK3 

CDORK. - -print all strings on screen...DORK] 

CDORK- - - start 1ine 1.. .DORK3 

CDORK...print successive items on successive lines 
vertical 1y- - - DORK3 

CDORK- ... stop when end at list r eached - . . DORK 3 
Table 1 
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variable by prefixing it with ‘neg\ Natur¬ 
ally, decimal points are catered for - and 
the INT function exists in the dictionary 
as well. Dork accepts numbers up to an 
accuracy of eight digits. 


Editing 


Editing Dork programs is very easy. 
Using the arrow keys you simply position 
the cursor at the end of what you want to 
delete (or where you want to insert 
something) and use the delete/backspace 
key to erase it (or type in whatever you 
want to insert). You can edit a program 
which has been completed once and saved 
on disk by typing ‘DORK[program name] 
DORK’ to call up the program from 
memory and then ‘DORK’ to list it out. 
Editing is then the same as already 
outlined. 


Branching 


This is rather complex. This complexity is 
one of the main reasons why all programs 
should be written out before they are 
typed into the computer. Its main advan¬ 
tage is that it requires no computer 
knowledge at all although you do need to 
be logical about it. 

Let us say, for instance, that we wanted 
to compare the values of two variables 
and branch to another part of the program 
if, say, Va was greater than Vb. The 
program to do this would look like this: 
[DORK[example]DORK] 

[DORK . . . user input Va . . . DORK] 
[DORK . . . user input Vb . . . DORK] 
[DORK . . . if Va greater than Vb execute 
example(2). . . DORK] 

The last line of that example should 
give you the vital clue. A program name 
cannot contain numbers but a program 
can be split up into branches by sectioning 
it off using numbers after the name. You 
can have up to 999 branches in this 
manner. For very simple conditionals (eg, 
‘if Va is less than Vb Va equals O’) you can 
simply include the result of the condition 
on the same line of the program. These 
branches are not so much complex to 
implement as complex to keep track of. 
You can, of course, use the same branch 
as many times as you like. 

Graphics and 
sound 

Dork is not too hot on these. The Sirius’s 
handling of both is necessarily very com¬ 
plicated and Dorking Software plans to 
bring out a special graphics/sound version 
of Dork to cater for this. At present you 
can print all the graphics characters using 
their ASCII codes, draw lines - eg, from 
line 2 column 3 to line 50 column 20 - and 
plot points using the word ‘dot’. It’s 
difficult to apply natural language princi¬ 
ples to areas of computing which require 
numeric treatment. 

Using programs 

When you have finished inputting a prog¬ 
ram all that is needed is to ‘compile’ it 
using the command ‘DDORK’. This com¬ 


mand also automatically saves the prog¬ 
ram onto the system disk as well. It’s at 
this stage in the proceedings that errors in 
programs are detected. If, during com¬ 
pilation, Dork comes across either a word 
not in the dictionary or a set of words it 
does not cater for it responds with the 
message ‘DORKERR:’ followed by the 
word or words causing the trouble. Basi¬ 
cally, in compiling a Dork program, the 
computer looks up each word on the 
dictionary disk, strings them all together 
and then saves the whole lot when it’s 
finished. The program is retained in mem¬ 
ory and is run by entering the command 
DORK (without any square brackets or 
full stops). Unfortunately, at present, if 
you want to delete a program from 
memory and go on to start a new one you 
have to reset the machine and boot up 
again from scratch. 

It must here be made clear that the 
version of Dork dealt with in this review is 
version 0.5 and many facilities which will 
be present on the finished product are 
absent here. Dorking Software, the com¬ 
pany developing the system, demons¬ 
trated it to us over a day and allowed us to 
take away a copy of the manual. 

Documentation 

The manuals are extensive and well- 
written. The first of them is an explana¬ 
tion of what Dork is and how to use it. 
This includes the kind of grammar you 
can get away with and the sort of limita¬ 
tions the software imposes on your prog¬ 
rams. This is nice to read and illustrates all 
you need to know clearly, with well-set- 
out examples to help you on your way. 
The other manual is the dictionary of all 
the words Dork recognises. Each entry 
tells you what that word does and which 
other words it can be linked to. It is 
understandably very thick. Once you’ve 
read and absorbed the instruction manual 
you find yourself turning to the dictionary 
far more, although frequent use of Dork, 
apparently, means that you remember 
more and more combinations of words. 


Conclusions 

Dork was pioneered by a young Welsh¬ 
man, Tostig Llewdor, and his university 
roommate, Jamie Bunrot. These two 
stalwarts have been computer hobbyists 
since their childhood, and have both 


‘wanted to see the day when you could 
talk to a computer like an old friend’, said 
Llewdor. Dorking Software is the com¬ 
pany they set up using Bunrot’s family 
inheritance and, to date, it hasn’t made 
any money - nor will it until Dork is 
running smoothly enough to be put on 
sale. 

Developing Dork is, according to Llew¬ 
dor, ‘just a matter of time’. ‘There are lots 
of little trimmings we need to sort out, but 
very few of those now are in the backbone 
of the thing,’ he says. 

And it certainly is a revolutionary 
development. The only thing we could 
find wrong with it was the fact that actual 
compilation is rather slow. This, however, 
is not surprising, considering the sheer 
computational effort which goes into it. 

Although it is very easy to use, it does 
take some getting used to. The command 
‘syntax’ is non-existent - you need only 
learn a few additions to the word ‘Dork’, 
but the use of English words is rather 
strange. Furthermore, it is as yet impossi¬ 
ble to merge two Dork programs and it is 
also impossible to add machine code 
patches to them, which would have been a 
useful provision. 

By its very nature, Dork is not too good 
at handling mathematical programs, 
although its sorting and searching is very 
good indeed. Using Dork, you could 
easily and quickly construct a useful data 
management system. 

The trouble is, though, that at this time 
no one apart from the authors has ever 
been ‘let loose’ on Dork. The limitations 
outlined here are simply on the basis of a 
day’s demonstration and a long read of 
the manuals. It could be that there are 
many, many things Dork cannot do that 
Basic, say, will. Certainly if it does half 
the things its authors claim it is a great 
breakthrough in natural language under¬ 
standing. If it does all of them that 
breakthrough is even greater. 

Dork should, all being well, be on sale 
through various dealers by the end of the 
summer. It will cost in the region of £365 
(+VAT). Dorking Software has plans to 
introduce it on several other 16-bit 
machines, among them the Apple III, 
Olivetti M20 and IBM PC. 

PCW hopes to be able to provide a full 
software Benchtest of Dork in the next 
few months. Meanwhile, contact Dork¬ 
ing’s London office on 01-246 8007 for 
further details. Mdti 
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A LOOK ATC 

Peter Rodwell continues our occasional series on computer 
languages with a look at C. 


The microcomputer world is pretty well off 
these days as far as languages are concerned. 
Although Basic still reigns supreme, we 
have inherited a good range of languages 
from the mainframe world. Falling memory 
prices and the advent of 16-bit computers 
have given us the room and power to get to 
grips with some of the larger and more 
exotic languages, giving access to the large 
pool of software written for the big 
machines. 

In a perfect world there would, of course, 
be only one computer language. Unfortun¬ 
ately, nobody has yet produced the perfect 
language (although there are several who 
claim to have done so), hence the prolif¬ 
eration of languages: one programmer’s 
meat is another’s poison. 

So it is that from time to time a new 
language appears, designed to fulfill a need 
not met by other languages or aimed at a 
specific area of programming — writing 
operating systems, say, or accounting 
packages. Such a language is C, now 
making itself felt in the micro world 
although it has been available on big 
machines for some time. It’s the language in 
which the Unix operating system is written 
(apart from a few hundred lines of assembler 
code) and that should give you a clue to C’s 
main purpose in life. 

There are three levels of computer 
languages. At the lowest level is the binary 
code which the computer ‘understands’ 
directly but which is impossible for humans 
to get to grips with. Above this is assembler 
language, in which each of the binary codes 
is represented by a cryptic, but human- 
understandable, mnemonic. These mnemon¬ 
ics are translated by a piece of software 
called an assembler into the binary codes. 
Tedious though assembler programming 
can be, it does, however, give the pro¬ 
grammer complete control over the system 
and, provided he knows his stuff, produces 
the most efficient code possible. 

Assembler programming does, however, 
require considerable computing knowledge 
and takes a hell of a long time to produce 
the goods — there’s a lot of writing to be 
done and finding bugs can be a nightmare. 
High level languages have therefore 
appeared to overcome these problems. 
Rather than write pages of code to perform 
a simple operation such as displaying a 
character on the screen, the programmer 
needs only to write a single, English-like 
word such as ‘PRINT’. This is translated 
into binary code by a program called a 
compiler or by a translator. The difference 
between these two is simple: with a compiled 
language, you write your program with a 
word processor or text editor, save it on 
disk and then get the compiler to translate it 
all in one go. A translated language, of 


which the most popular is Basic, allows you 
to type in your program and then turns each 
line into binary code a line at a time as the 
program is running. Compiled programs 
generally work more quickly than translated 
ones because the translation takes a hefty 
amount of processing time. But it’s a lot 
easier and less troublesome to debug or 
alter a translated program. 

The disadvantages of most high level 
languages is that the code produced by the 
compilation or translation isn’t always very 
efficient and usually takes up more memory 
than a well-coded assembler equivalent. 
Translated languages not only run more 
slowly but need the language translator to 
be held in memory at the same time. These 
problems may not be particularly important 
if you’re using a mainframe machine but 
they do matter in the micro world where 
processors are slower and less powerful 
and there’s less memory to play with. 

C seems not to fit into any of these neat 
categories, though. It’s a high-level language, 
sure, but lacks some features found in other 
languages. However, it gives very nearly 
the control which assembler languages offer. 
This means that while it would be tedious to 
write, say, a stock control package in C, it is 
a very handy language for producing 
operating systems, compilers/interpreters 
for other languages, and certain types of 
applications packages such as word pro¬ 
cessors. 

C comes from the people who were 
responsible for giving us Unix, Bell Labs in 
the USA. It stems originally from the 
British-produced language BCPL via an 
intermediate product called B. Some con¬ 
troversy appears to exist as to whether the 
next language in the family should be called 
P or D. 

First impressions 

Although C is a structured language, at first 
sight it looks absolutely awful. Take a look 
at Listing 1, a simple program which counts 
the number of words in a text file and prints 
out the total. As you can see, C makes little 
concession to readability, preferring cryptic 
symbols to English words for many oper¬ 
ations (although not taking this to the 
extreme of APL). 

A closer look reveals that C has some 
distinct similarities to Pascal, especially 
when you realise that the ‘{’ and ‘}’ symbols 
serve the same purpose as Pascal’s ‘begin’ 
and ‘end’. (In fact if you’re a Pascal freak 
you can define ‘begin’ and ‘end’ to mean ‘{’ 
and *}’ and use them instead of the symbols, 
if you like giving yourself extra typing.) 

There is a major style difference between 
C and Pascal. Pascal demands that your 
program starts with all the subroutines and 


that each one be defined before it is used. 
The final part of the listing is, therefore, the 
main program itself. This is theoretically a 
neat, orderly way of doing things and makes 
the compilation process easier but it doesn’t 
make the listing easier to read. C imposes 
no such restrictions; you must identify the 
main module by called it ‘main’ but you can 
put it anywhere and you can write your 
subroutines in any order you see fit. To my 
mind it’s preferable to start with the main 
module, but this is more a matter of 
personal taste than programming dogma. C 
also imposes no restrictions on the way the 
listing is laid out and you are left to devise 
whichever method of indentation and 
general layout you find best. 

Let’s take a closer look at the language, 
then. In the style of our series of language 
articles, this isn’t intended to be a detailed 
tutorial but more of an overview of the 
language’s features and potential. 

C basics 

As with Pascal, C demands that all 
variables are declared before they can be 
used and that their type is specified: 
character, integer, single-precision floating 
point and double-precision floating point 
are the standard types. So, 
int number, 
char c; 

declare ‘number’ as an integer and ‘c’ as a 
character. Arrays are defined as 

int matrix[10]; 

which defines an array of 10 integers. 

C contains no provision whatsoever for 
handling strings as complete units. Instead, 
strings are defined and handled as arrays of 
characters, which is a little awkward at 
times but generally very useful for the types 
of applications for which C is most suited 

A typical C program comprises a main 
section and a number of functions (rather 
like Basic subroutines) which are called 
either from the main function or from other 
functions. Variables defined within a 
function, eg: 
funct() 

{ 

int fred; 
char K 


are ‘automatic’; ‘fred’ and ‘k’ appear only 
when the function is called and disappear 
when it ends — they are completely 
independent of any other variables called 
‘fred’ and ‘k’ elsewhere in the program. If 
you want an internal variable to retain its 
value between function calls, you declare it 
as type static. 

So how does C pass parameters to 
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functions? One way is through external 
variables, declared outside of the main 
program and any functions and re-declared 
within each function which uses them. A 
usually handier way is to pass the value 
with the function call: 
funct( value); 

which is handled within the function by: 

funct(value) 
int value; 


Functions can similarly return values, 
with the return(value); statement. This has 
interesting implications: you can declare a 
function as though it were a variable and 
use it in the same way: 
int x, functQ, value; 


x=funct( value); 

Operators 

C provides a useful range of operators. 
There are the usual arithmetic ones (+,—,* 
and /) but the language’s syntax allows 
some operators to be used in unusual ways. 
To increment and decrement a value, for 
example, instead of 
x = x + 1; 
or 

y = y - l; 

C allows you to say 

++x; 

and 

—y; 

But ‘++’ and ’ can be suffixes as well as 
prefixes, in which case they take effect after 
the variable has been referenced. 

So, if a = 6, 

x = a-; 

will give x = 6 but a will then be equal to 5. 
It is this economy of expression, which 
permeates the entire language, which makes 
C a satisfying language in which to program. It 
does, however, need to be used with care 
and can produce almost unreadable source 
code if overdone. 

Relational operators, used in testing 
conditions, are the familiar >, >=, < and 
<= with the addition of == and !=, tests 
for equality and inequality respectively. 
Logical operators include && and I I for 
AND and OR and there are operators to 
work down to the bit level and shifting left 
and right. 

Control flow 

Program statements consist of a single line, 
terminated by a semi-colon but groups of 
statements can be enclosed between braces 
(‘{...}’) and treated as a single statement in 
certain cases. 

One example is the if statement: 

if ( a == 1 ) 

{ 

statementl; 

statement; 


else 

statement; 

The expression used with if is evaluated 
to true (1) or false (0), so that the example 
above could be re-written: 

if ( a ) 

{ 

etc. 

Using the negation operator T turns 

if(x = 0) 
into 

if(!x) 

— ie, ‘if not x\ 

Three types of loops are available, for 
and while, which test the controlling 
condition at the top of the loop, and 
do...while, which tests at the bottom. 


for ( x = 1; x = 20; ++x); 
would be equivalent to Basic’s 
FOR X = 1 TO 20 STEP 1 
but the condition needn’t be simply numeric 
— any expression which can be evaluated 
to true or false could be substituted, so that 
searching for a character in a string array 
could be done with 
for ( i = 0; c != ’a’; ++i) 
c = array [if; 

which would search through array[] and 
stop when it found an ‘a’ (array subscripts 
start with 0 in C). 

The while loop is similarly handled: 
i= 0; 

while ( c != ’a’ ) 
c = array[i++]; 

for example. But with C’s economy of 


Edefine YES 1 

Edefine NO 0 

Edefine EOF -1 

■ainlarge,argv) /* Count uords I chars in naaed file(s) */ 

int arge; 
char *argv[]; 

{ 

int c,nu,nc,inuord; 

FILE »fp,*fopen(); 

fprintf(stderr,’\nNord count prograa\n*); 
if (arge == 1) 

{ 

fprintf(stderr,‘You didn't specify uhich file you uant counted!\n‘)j 
goto stop; 

} 

else 

{ 

while (--arge > 0 ) 

{ 

if <(fp = fopen(#++argv,‘r’)) == NULL) 
fprintf(stderr,’Can't find file ’Zs’\n’,targv); 
else 

{ 

fprintf(stderr,"\nCounting uords in 'Xs'...\n",*argv); 
inuord = NO; 
nw = nc = 0; 

while (<c = getc(fpl) !« EOF) 

{ 

++nc; 

if (c == ' ' 1! c == '\n' !1 c == *\t’ 

!i c == *\n'* II c 7’ !! c *= '-') 
inuord = NO; 
else if (inuord *= NO) 

{ 

inuord = YES; 

++nu; 

} 

) 

} 

printf("File 'Isis’, *argv, *' contains ’); 
printf(’XdZs*, nc, ■ characters, ’); 
printf(*XdXs\n\n", nu, " uords.’); 

} 

) 

stop: exit(O); 

> 


Listing 1 
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expression, this could be stated as 
i= 0; 

while ( array[i++] !— ’a’ ) 

the final V being in effect a dummy 
statement as all the work is done in the 
condition test! 

The do...while loop should be obvious 
by now: 

do{ 

c = array [i]; 

++i; 

} while ( c != ’a’); 

would be one way, although similar code¬ 
cutting techniques could be used to reduce 
this. 

C also gives you a goto, hated by 
programming fundamantalists but useful 
sometimes nevertheless, especially for 
escaping from deep nests of loops. 

Pointers 

As well as referencing a variable's value by 
the variable name, C allows you to access it 
with its address, using pointers, Andrew 
Stephenson’s review of C/80 (following) 
contains an example of this, in the sample 
program. The array *msgtxt[] contains not 
the strings which follow it but the addresses 
of the first character in each string. Each 
string is accessed by obtaining the approp¬ 
riate address or pointer from *msgtxt[], 
placing it in w msgptr’ and using this to find 
the string itself, which is then printed out 
character by character. In a situation like 
this, the programmer doesn’t have to worry 
about where the actual strings are stored — 
the compiler does it automatically. Likewise, 
the compiler adds a null byte to the end of 
the string to provide a method of detecting 
its end, used in Andrew’s program in the 
statement while ( code — *msgptr++ ) — 
can you figure out what this does? 

The example is a typical use of pointers 
— accessing an array, often via an array of 
pointers to arrays. Generally, using pointers 
instead of array subscripts results in faster, 
more compact code but can lead to inpen- 
etrable source code! 

I/O facilities 

The C language provides no I/O facilities 
whatsoever, a rather surprising attribute at 
first sight. I/O is in fact handled by a 
standardised library of I/O functions: 
getchar(); in Listing 1 is an example, as is 
fprintflO;, the latter being a powerful print¬ 
out command with formatting capabilities. 

As C was developed for the Unix 
environment, it naturally has Unix-type 
I/O characteristics. I/O is carried out 
through files and can be re-directed by 
changing the filenames. I/O can also be 
controlled from the command line. The 
word count program, when called, must 
have the name of the file to be counted in 
the command line — up to 20 files can be 
specified in the line, in fact — and if you tag 
">PRN:’ on the end, output goes to the 
printer instead. Change this to ‘> filename’ 
and the output is written to a disk file of that 
name; 4 >>filename’ appends it to the 
file. 

Because I/O is handled in this way, it is 
totally machine-independent. So unless 


your program contains machine-specific 
features (screen handling, for example), 
you can be almost certain that it will be 
completely portable. And it is this port¬ 
ability which is one of C’s greatest assets 
and one reason for its increasing popularity; I 
think it’s fair to say that C is more portable 
now than Pascal, judging by the number of 
different Pascals around. 

Learning and using C 

C’s major drawback as far as the novice is 
concerned is its lack of documentation. 
There are,to my knowledge, only two books 
on the subject. The standard work is The 
C Programming Language by Brian 
W Kemighan and Dennis M Ritchie (Prentice- 
Hall 1978, ISBN 0-13-110163-3), which 
defines the language and gives a sort of 
tutorial. It is, however, quite terse and 
assumes you are already familiar with 
programming terms and concepts. The 
section on pointers is particularly obtuse 
and, despite ploughing through it several 
times, I still feel uneasy using pointers — 
strange things can happen if you don’t get it 
right! On the plus side, the book contains a 
large number of sample programs and 
functions to aid understanding, has a 
practical rather than academic approach to 
the subject and contains a full, formal 
definition of the language at the end. 

The other C book is The C Puzzle Book 
by Alan R Feuer (Prentice-Hall 1982, 
ISBN 0-13-109926-4). This assumes famil¬ 
iarity with the language and is devoted to 
pointing out potential snares for the unwary 
C novice. It is to the same format as The C 
Programming Language , and contains 
extensive cross-referencing to the latter’s 
language definition. Please don’t ring me up 
to ask who sells these books — you can 
order them through any good bookshop. A 
number of companies now offer C pro¬ 
gramming courses, notably Bleasdale 
(01-828 6661). 

To get to grips with C, I was fortunate 
enough to borrow the C86 compiler from 
Computer Innovations Inc (75 Pine Street, 
Lincroft NJ07738, USA. tel (201) 530 
0995; I don’t know of a UK distributor). 
The compiler is available to run under 
CP/M-86 and MS-DOS; under CP/M-86 
it produces \CMD’ files and ‘.EXE’ files 
appear for MS-DOS. (Or so it says in the 
manual — I haven’t yet found a way of 
transferring the MS-DOS version from its 
8in disk to the Sirius.) C86 costs $395 but 
add $20 for postage. 

The compiler comes complete with an 
I/O library plus utilities to create and 
maintain your own libraries of functions, 
and adheres to the standard defined by 
Kemighan and Ritchie. Sensibly, Computer 
Innovations imposes no royalty conditions 
on the sale of programs developed with C86 
and using the supplied library functions. 
The manual assumes you are familiar with 
C and is confined to a description of each 
function in the library (for which the source 
code is also supplied, incidentally) plus, of 
course, instructions for using the compiler. 

C86 is a three-pass compiler, which 
makes writing, testing and debugging very 
tedious even if you use CP/M’s submit 
facility to do it. The final stage involves 


linking the compiler’s output to whatever 
libraries are required, to create your 
\CMD’ program. The compiler provides 
reasonably obvious error messages (not all 
of which are documented in the manual) 
and it can be quite amusing to watch these 
whizzing up the screen because you left out 
a ‘{’ near the start of a long program’. 

Conclusion 

I have tried here to give a taste of C and to 
describe some of its main capabilities and 
points of interest. As you should have 
gathered, C is certainly not the perfect 
programming language in that it is not 
suitable for every application. Its strengths 
lie in the areas for which it was designed — 
systems software and applications programs 
such as word processors, in which its more 
esoteric features such as pointers make for 
very efficient programs. It would be perfectly 
possible to write just about any application 
in C but, although facilities exist for 
handling things like, for example, random 
file access, there are other languages 
designed for — and therefore more suited to 
— this sort of work. C does, however, offer 
much of the control of assembler program¬ 
ming while providing the speed and ease of 
a high-level language combined with 
complete portability. 


SOFTWARE 
TOOLWORKS 080 

Andrew Stephenson investigates 
a low-cost C compiler. 

In searching for a C compiler, I looked at 
several including those from Whitesmiths, 
BD Software and Supersoft. By com¬ 
parison, The Software Toolmakers’ C/80 
looked too good to be true, promising an 
amazingly compact, complete, accurate — 
and cheap — implementation. 

Deriving from Ron Cain’s ‘Small C’, a 
stripped-down compiler released into the 
public domain a few years ago, it has been 
developed by a group of academics intent 
on providing good software at low prices. 
The C/80 dates from at least April 1980, 
version 2.0 from around February 1982. 
No further revision has yet been an¬ 
nounced. 

The CP/M edition, the only one I have 
tried, is supplied on 8in disk; ask about dif¬ 
ferent disk formats. Other editions are 
available for Zenith computers (the authors 
started with Heathkit products) and the 
Osborne. Variations are minor, since the 
C/80 is written in C, and stem mostly from 
factors such as DOS limitations and disk 
capacity. Osborne 1 owners have a smaller 
selection of sample C programs. 

One of the charming traits of academic 
programmers is that they tend to be less 
tolerant of imprecision than their hasty 
commercial cousins. The C/80 has proven 
very reliable in the five months I have had 
my copy. In the early stages I was able to 
provoke it into fits of diagnostic hysterics; 
but more orthodox source code appears to 
give it no real problems. 
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Differences from the full standard are 
mostly harmless. The C understood by C/ 
80 is more a subset than a variation: 
names restricted to seven characters (not 
eight); 

no floating point data types; 
no bit fields in structures and unions; 
no variable definitions other than at head of 
a function; 

no initialisation of automatic or register 
variables; 

no use of sizeof in setting array dimen¬ 
sions; 

no #line preprocessor command; 
no recursive substitution in # define; 
no macro parameters in # define; 
no typedef operator or entry keyword. 
Unless you are involved in scientific work, 
the lack of floating point data types is 
unlikely to be a problem. The price of hav¬ 
ing them is compiler complexity, slowness 
and cost. The world is more measurable in 
integers than might be supposed. 

That said, some users may regret the fact 
that all data types other than characters are 
two bytes in size. And characters are 
signed, so conversion to an integer extends 
the sign: eg, 80 hex becomes FF80 hex. 

Functions must be called with a full com¬ 
plement of parameters, thanks to C/80’s 
back-to-front stacking of them. 

The compiler will supply in the HL regis¬ 
ter the value of any variable named just 
before #asm. 

Finally, C/80 users obviously own some 
ancient equipment: command line 
# UPPER allows normal C code to be writ¬ 
ten in upper case only. Oh, and some 
notational anachronisms are accepted (eg, 
=+ etc). 

Using it 

C/80 is simpler to use than some of its 
rivals. One error-free compiler runs pro¬ 
duces an 8080 Intel assembly code file. 
Library fuctions are in a separate file, 
CLIBRARY.ASM, automatically incor¬ 
porated later at assembly time, unless you 
have chosen to compile into a format com¬ 
patible with Microsoft’s Macro-80 relocat¬ 
able assembler. 

CLIBRARY holds a mixture of routines, 
some essential, some required only by 
input-output (I/O) facilities, file handling 
and other system-specific tasks. Careful 
editing can be worthwhile, since this is 
nearly 2.4 kbytes in size. You may even 
wish to create versions with your own 
mixes to routines. 

The next stage is assembly, either with 
the absolute 8080 assembler supplied as 
part of the C/80 package, or with another. 
The final ‘COM’ file runs on its own. 

During compilation, any error causes the 
display of the offending source code line 
with the problem site marked and a sum¬ 
mary of the problem. Messages are suc¬ 
cinct but the manual enlarges on them 
individually, sometimes humorously: ‘too 
many active whiles: Well, congratulations. 
There’s only one table in this compiler that 
isn’t expandable, and you have overflowed 


it by nesting 20 whiles, fors and/or 
switches. Simplify your program.’ 

That remark about table expansion 
refers to the amount of memory assigned to 
the compiler’s working scratchpads. These 
are set by default values in patchable C/80 
locations (revealed by one of the ancillary 
files) or by command line flags. 

The options are mostly useful. Apart 
from five for table sizes and one for Macro- 
80 compatibility, they are: 

Include source text as comments in 
assembly code file; 

Treat ‘global’ variables as external to file 
being compiled; 


Offset all labels by a specified amount, to 
avoid clashes with other separately com¬ 
piled files; 

Do not initialise ‘static’ and global vari¬ 
ables to 0, to save intermediate file 
space; 

Do not merge duplicate text strings; 

Seek CLIBRARY.ASM on a particular 
drive; 

Generate a runtime profile. 

Only the last is not too clever in practice. 
Either of two special files can be included. 
One causes the running program to display 
calls to functions (but little else); the other 
gives the duration and quantity of function 


{'define ERRMSS 0 

/* The preprocessor will replace all 


occurences of ERRHSG with J 0 7 

*/ 

{define HAINMSG 1 

/* Main sessage text’s nuaber 

#/ 

{define CGNDIS 6 

It CP in BDOS Tunction 6 

*/ 

{define ERROR -1 

/* Err code in o/p message string 

*/ 

{define OKAY 0 

/* No error found in aessage string */ 

int disasgO, cpabytO; 

/* These are functions which return 



integers 

*/ 

/* The program itself starts here... 

aainO 

{ 

if ( dismsg(HAINMSG) != OKAY ) 
disasg(ERRHSG); 

T 

i 


*/ 

/* ...and ends here' It calls function disasgf), passing the single 


parameter HAINMSG. C allows you to use the function call itself in 
place of a variable - a function which returns a value effectively 
becomes that value. If dismsgO 'is not equal to OKAY, it’s called 


again to report the error, this time 

using ERRHSG as its parameter. 


Now we have to define the function disasgO... 

*/ 

disasgUsgnua) 
int fflsgnua; 

/* Define msgnua, the parameter 



passed to the function, as an 


r 

integer. 

*i 

char code, *ip.sgptr; 

/* code is a character pointer, 



msgptr is a pointer to characters, 


denoted by the prefix 

t, 

static char *msgtxtE3 = 

/* msgtxt is an array of pointers to 

r 

the following text strings... 

*/ 

{"\n* * * BAD MESSAGE CODE ENCOUNTERED IN TEXT ***"}, 
{"\nThis\202displays\203 recursion. Good, eh?\n\n“>, 


.(*,function u 5,{ u messages,\204 51 },{" using "} 


/* Any character with high bit set is a 

modified message number which 


causes that message to be displayed before completing the current one. 
Hence dismsgO must call itself recursively. l \ J followed by a three- 
digit number defines an octal character. 

*1 

msgnum &= 0x7F; 

/* ie, asgnua = msgnuffl AND 7F hex 

#/ 

if ( ssgnua >= (sizeof asgtxt / sizeof 

(char *))) 


return(ERROR); 



asgptr = asgtxtCfisgnuffi]? 
while (code = *»sgptrH-) 

/* *asgptr is increaented after 


/ 

being referenced 

*/ 

if ( code & 0x80 ) 

{ 

if ( dissisgiccde) != OKAY ) 

/# AND code with 80 hex 

*/ 

return(ERROR)? 
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calls (but needs a memory-mapped 16-bit 
system clock). 


Library 


It must be said that the C/80 package’s sup¬ 
port . library is no more than adequate, 
although at the price no one should feel 
cheated. 

CLIBRARY. ASM has some interesting 
input/output routines. These emulate 
Unix, in that I/O can be redirected to/from 
any of CP/M’s logical devices or any file by 
opening a data ‘channel’ to/from program. 
(Redirection applies during compilation, 


if ( code == ’Xn’ ) 
newlinO? 
else 

dischr <code); 


return(OKAY); 


too, so error messages can go to disk 
instead of console.) 

Ten functions handle the bare bones of 
character and file I/O, and memory alloca¬ 
tion. The average user would be happy for a 
while but would soon need to augment 
them, such as for file deletion. (Kemighan 
& Ritchie contains more, in the section on 
the Unix interface.) 

Formatted output of mixed text and 
values is provided by file PRINTF.C, for 
optional inclusion. This is useful. (Again, 
K&R is worth looking at.) Other files pro¬ 
vide CP/M2H- random file access and 
chaining of programs. And, apart from 


/* Now define the function newlinO, which siaply prints a carriage 
return and line feed. See how unreadably squashed C code can be if 
you really put your mind to it! 

newl in 0 (dischr ( J \r’};dischrF\n J );} 

/* This function displays the character passed to it, using the 

custofiised function cptbytO. *1 


dischr(c) 
char c; 

{ 

cpiabytlc, CQNDIS); 


Eundef MAINMS6 
Eundef CONDIS 


/* Display the single character c */ 


it 'Forget’ the definitions of */ 
It MAINMSG and CONDIS */ 


If This function shows how assembler code can be incorporated using 
'£as«...£endasr. This routine is not portable except when using 
CP/M and C/80 


it CP/tl DE register parameter fl 
It CP/M C register parameter *! 


cpabyt(DEpars, 
int DEpann. 

Cparssi 

/ 

Cparc? 


£asffl 



BDOS 

EQU 

5 


POP 

H 


POP 

B 


POP 

D 


PUSH 

D 


PUSH 

B 


PUSH 

H 


CALL 

BDOS 


MOV 

L,A 


MV I 

H,0 


Eendasm 


It This switches to in-line assembler 


; Save return address. 

? BC = Cpar/n 
I DE = DEparm 
? Return values to stack 


; Call CP/M 

; Prepare to return status value 

It Switch back to C code - the 
compiler provides a RET 


some minor demonstration samples, that 
is that. 

System requirements 

C/80 needs 40k or so of RAM, so 48k 
CP/M should be fine on most computers. 
Extra memory allows more complex 
programs to be compiled. No other special 
needs have become apparent. 

Documentation 

The 35-page manual is businesslike and 
forthcoming with hints on using the com¬ 
piler, optimising code size and speed, error 
messages, flags, the library, and so forth. 
The essentials of C are also summarised in 
an admirably compact form. 

Unfortunately, my copy predates my 
version of C/80. This now seems to have 
been corrected. 

Efficiency 

The example program compiled to 381 
bytes, excluding the essential routines in 
CLIBRARY, amounting to few dozen 
bytes. Ignoring 125 bytes attributable to 
text strings, 256 bytes of code are left. A 
quick hand-compilation produced some 85 
bytes. However, this is not quite a fair com¬ 
parison. Large programs developed rapidly 
can easily justify their greater use of RAM. 
What is dramatised is the price of using the 
stack to pass parameters. 

Some hand optimisation is always poss¬ 
ible, though in this case only three bytes 
could be saved by a quick inspection of the 
assembler code. A different program, of 
5.5k, had deadwood of only 100 bytes. 

On the whole, C/80 seems inherently 
efficient, though no apparent optimisation 
is done. Experience shows that, where size 
and/or speed is paramount, development 
time can still be saved by debugging 
algorithms in C, then hand-compiling. 


Conclusion 


Sample program illustrating various aspects of C. Note that *£* here 
replaces the normal *#'. 


This package has proven its worth, in hobby 
and commercial work. It is noticeably fas¬ 
ter than Whitesmiths, being simpler, and 
appears to be at least as efficient. The 
absolute 8080 assembler supplied free (?) 
is a nice touch and worth something on 
its own. 

Anyone who already has a large invest¬ 
ment in code using all data types and/or bit 
fields may prefer to avoid the conversion 
job that would be necessary. 

For everyone else, as a value-for-money 
deal C/80 knocks the spots off the competi¬ 
tion. However, in future releases The 
Software Toolworks should seriously con¬ 
sider allowing for the features they so far 
have not implemented. Why leave a wall 
only 98 percent painted? 

Thanks to South Data Ltd, for cor¬ 
roborative user comments, and Software 
Science, The Software Toolworks* UK 
agent, for answering awkward questions. 
The C/80 package costs $50 (US) or 
£45 + VAT(UK). Updates are promised at 
nominal sums. 
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PCW SUBSET 


Alan Tootill and David Barrow present more useful assembler-language subroutines. This is your 
chance to help build a library of general-purpose routines, documented to the standards we have 
developed together in this series. You can contribute a Datasheet, improve or develop one already 
printed or translate the implementation of a good idea from one processor to another. PCW will pay 
for those contributions that achieve Datasheet status. Contributions (for any of the popular processors) 
should be sent to SUB SET, PCW, 62 Oxford Street, London W1A 2HG. 


Z80 CALENDAR 

In the first Sub Set but do 

(September 1980) it was Gregor 

suggested that date (DAY/ the ext 

MONTH/YEAR) to binary droppe 

date conversions, for easy except 

comparison and scheduling, numbei 

would be useful. It is strange by 400 

that, after all this time, the 2000 ( 

first routines on the subject 400) is 

should arrive in the same Gregor 

month from two readers, require 

Andrew Bain of Welwyn will the 

Garden City and John correct 

Edwards of Trondheim, same, j 

Norway. know c 

We deal here with the Gr< 

Andrew’s Datasheets, probler 

CVDAYS to convert Day/ to see s 

Month/Year to a number of CVDA 

binary days from a base Day calls fr< 

1, and CVDATE to convert a Hold 
number of binary days back to of days 
Day/Month/Year. Base Day 1 several 
must be 1 January of any year compac 
that is the first after a year numbei 

exactly divisible by four. Base events 
Day 1, for example, could be subtrac 
1 January 1621, when, to get after di 

the number of days to 20 days b> 

September 1679 (21082 or day of 1 

5 25 A hex if you must know) base D; 

you would put day 20 (14H) you car 

month 9 (09H) and year 58 remainc 

(3 AH) to CVDAYS. Andrew days of 
usually uses 1 January 1901 the nun 
as his base Day 1, when input each da 
of day 20, month 3 and year or some 
83 will give the number of days yo 
days to 20 March 1983. 

MONTAB: 

.BYTE 1FH, 1CH ;Jan-31 Feb=28 
.BYTE 1FH, 1EH ;Mar=31 Apr—30 
.BYTE 1FH, 1EH ;May=31 Jun=30 
.BYTE 1FH, 1FH ;Jul=31 Aug-31 
.BYTE 1EH, 1FH ;Sep=30 Oct=31 
.BYTE 1EH, 1FH ;Nov=30 Dec-31 
Table 1 > 


The routines are accurate 
for years 1 to 179 inclusive 
but do not attempt the 
Gregorian correction by which 
the extra day in February is 
dropped each century year, 
except in the years whose 
numbers are exactly divisible 
by 400. Fortunately, the year 
2000 (exactly divisible by 
400) is a leap year, so no 
Gregorian correction is 
required for it. The routines 
will therefore function 
correctly until 2079. All the 
same, Andrew would like to 
know of any slick solution to 
the Gregorian correction 
problem. He would also like 
to see a shorter and faster 
CVDATE routine, which he 
calls frequently. 

Holding dates as a number 
of days from a base day has 
several advantages. It is 
compact, and calculating the 
number of days between two 
events is simply a matter of 
subtraction. The remainder, 
after dividing the number of 
days by seven, indicates the 
day of the week. Whatever 
base Day 1 you work from, 
you can find out which 
remainders represent which 
days of the week by getting 
the number of days mod 7 for 
each day of the current week 
or some other week whose 
days you know. 


Datasheet 


;/ 


Day 1 and converts it to Day/Month/Year, held 





as integers 

in registers A, B, C respectiv 

ely. 



;/ ACTION: Cop 

ies days-since count into HL. Divides out the 



;/ 

yea 

rs by repeate 

d subrtaction. Tests leap year 

and 



;/ 

adj 

usts for 29 Feb. Loads BC with month length: 

5 



;/ 

and 

subtracts repeatedly to calculate the month 

number. 


;/ 

Finally loads registers with values and returns 




;/ SUBr 

DEPENDENCE: None 





;/ INTERFACES: 

None 





;/ INPUT 

; Days 

since 1 Jan 

in Year 1 held in BC 




;/ OUTPUT: Day 

-of-month in 

A; Month-of-year in B; Year No 

in C 



;/ REGs 

USED: 

A F , B C 





;/ STACK 

USE: 

6 





;/ LENGTH: 67 

(and 12 for month look-up table) 




;/ TIME 

STATES: 

A reasoned 

average would be 550 + 64 for each year 


;/ PROCESSOR: 

Z80 





CVDATE: 

PUSH 

HL 

save D E 

E5 




PUSH 

DE 

H L registers; 

D5 




LD 

H,B 

HL count 

60 




LD 

L,C 

of days since Day 1. 

69 




LD 

BC,0000H 

Initialise the count regs. 

01 

00 

00 

LOOP: 

LD 

DE,016H 

DE 365 days. 

11 

6D 

01 


INC 

C 

Add 1 to year count and 

OC 




LD 

A,C 

get it in A to test 

79 




AND 

03H 

year count mod. 4. 

E6 

03 



JR 

NZ,CV2 

Skip if year not a Leap. 

20 

01 



INC 

DE 

DE = 366 days. 

13 



CV2: 

SBC 

HL,DE 

Subtract a year's days. 

ED 

52 



JR 

Z,CV3 

Jump if this results in zero 

28 

02 



JR 

NC,LO0P 

else loop until negative. 

30 

FO 


CV3: 

ADD 

HI_,DE 

Replace final year for rem. 

19 




OR 

A 

Repeat the test for Leap, 

B7 




JR 

NZ,CV4 

and jump unless leap. 

20 

0B 



LD 

DE,03CH 

DE (31+29) days. 

11 

3C 

00 


SBC 

HL,DE 

Compare HL with 

ED 

52 



ADD 

HL,DE 

the Feb value. 

19 




JR 

C,CV4 

Skip if date is Jan or Feb. 

38 

03 



JR 

Z, FEB29 

Jump if Feb 

28 

18 



DEC 

HL 

otherwise drop Feb 

2B 



CV4: 

PUSH 

BC 

and then ignore. 

C5 




LD 

DE,M0NTAB 

Point to table of month days. 

11 

XX 

XX 


X0R 

A 

Clear accum. for month count. 

AF 



L00P2: 

INC 

A 

Add 1 to month-of-year count. 

3C 




EX 

DE,HL 


EB 




LD 

C,(HL) 

C length of next month. 

4E 




INC 

HL 


23 




EX 

DE,HL 

DE now points to next entry. 

EB 




SBC 

HL-tBC 

Subtract a month's days. 

ED 

42 



JR 

Z,CV5 

Jump to finish if zero. 

28 

02 



JR 

NC,L00P2 

else loop until negative. 

30 

F5 


CV5: 

ADO 

HL,BC 

Add final month for day cnt. 

09 




POP 

BC 

Restore year count. 

Cl 




LD 

B, A 

B month of year. 

47 




LD 

A, L 

A day of month. 

7D 



END: 

POP 

DE 

Restore 

DI 




POP 

HL 

D E H L registers. 

El 




RET 


Return. 
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FEB29: 

LD 

B,02H 

B Month no 2 (Feb). 

06 

02 



LD 

A,1DH 

A 29th day of month. 

3E 

ID 



JR 

END 

;Jump to closedown code. 

18 

F7 


MONTAB: 

as for 

CVDAYS 





YEAR1: 

LD 

DE,M0NTAB 

Point to table of mnth- days. 

11 XX 

XX 



DEC 

B 

Count only complete months. 

05 




JR 

Z,M0NTH1 

Jump if January. 

28 09 



MONTH: 

LD 

A,(DE) 

Length next completed month. 

1A 




INC 

DE 

Point to next month. 

13 




ADD 

A,L 

Add 

85 




LD 

L,A 

month 

6F 




JR 

NC,MONTHS 

length 

30 01 




INC 

H 

to HL. 

24 



MONTHS: 

DJNZ 

MONTH 

HL = 365y +d +leaps +M(m). 

10 F7 



M0NTH1: 

LD 

B,H 

BC count of 

44 




LD 

C,L 

days since 01/01/01. 

4D 




POP 

DE 

Restore 

DI 




POP 

HL 

D E H L registers. 

El 




RET 


Return. 

C9 




;= CVDATE - Convert days since 01/01/01 to Day/Month/Year 

;/ CLASS: 2 

;/ TIME CRITICAL?: No 

;/ DESCRIPTION: Takes a date as a count of days since a nominated 


Andrew uses his calendar 
routines on his MZ-80K, 
which he leaves running for 
weeks at a time. The MZ-80K 
has a 12-hourly interrupt from 
the internal clock, to set or 


reset the AM/PM flag in 
RAM. Andrew uses this to 
update the number of days, 
after having initialised them at 
switch-on with CVDAYS. He 
can then get the current date, 
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whenever required, with 
CVDATE. 

These calendar routines and 
the clock controller routines 
from October’s Sub Set 


should bring a software clock/ 
calendar within the scope of 
all Z80 owners, with the 
minimal hardware specified 
for the clock control. 


Datasheet 


:= CVDAYS - Convert Day/Month/Year to days since 01/01/01 

;/ CLASS: 2 
;/ TIME CRITICAL? No 

;/ DESCRIPTION: Takes a date in the form Day/Month/Year, held 
;/ as integers in registers A, B and C respectively, 

;/ and converts it to a count of days since a 

;/ nominated Day 1 (must be 1 Jan in the first 

;/ year after a year exactly divisible by four - 

;/ called Year 1). 

;/ The routine is accurate for years 1 ,to 179 

;/ inclusive, unless a century year not exactly 

;/ divisible by 400 lies inside the range. 

;/ ACTION: To the count of days-into-the-month in HL, adds 365 for 
;/ each completed year and 1 extra for each completed 

;/ leap year. Loads A with the length of each completed 

;/ month in turn and adds that to HL. For a current leap 

;/ year adds 1 day more if the date.lies beyond 29 Feb. 

;/ SUBr DEPENDENCE: None 

;/ INTERFACES: A 12-byte month table, addressed absolutely by 
;/ the routine, must be held in memory. 

;/ INPUT: Day-of-Month in A; Month-of-Year in B; Year No in C. 

;/ OUTPUT: Number of days since 1 Jan in Year 1 held in BC. 

;/ REGs USED: A F , B C 
;/ STACK USE: 6 

;/ LENGTH: 57 (and 12 for the month look-up table) 

;/ TIME STATES: A reasoned average would be 450 plus 24 each year 
;/ PROCESSOR: Z80 


HL 

[save 

D E 

E5 


DE 

[H L 

registers. 

05 


H,00H 

; HL 

day of month (=d). 

26 

00 

L,A 

[test 

for this being a leap 

6F 


A,C 

;year 

(ie, the least sig two 

79 


03H 

[bits 

= year no mod 4). 

E6 

03 

NZ,LEAP 

; Jump 

i f not 

20 

06 

A,B 

[else 

test if month 

78 


03H 

; Jan 

or Feb and if it is 

FE 

03 

C,LEAP 

: sk i p 

adding extra day; 

30 

01 

L 

: if not, add extra day. 

2C 


C 

; for 

no of complete years (y) 

0D 


Z,YEAR1 

; jump 

if was year 1. 

28 

12 

BC 

; Save 

month & year counts. 

C5 


B,C 

;Set 

loop count = no of yrs. 

41 


DE,016DH 

; DE 

365 days. 

11 

6D 01 

HL,DE 

; Add 

a year's days to HL, 

19 


YEAR 

; for 

each completed year. 

10 

FD 

BC 

[Restore month & year counts. 

Cl 


A,C 

;A 

years 

79 



[completed 

IF 



[divided by 4 

IF 


3FH 

[to g 

ive the extra leap days. 

ED 

3F 

D,00H 

[DE 

total number 

16 

00 

E,A ■ 

;of completed leaps. 

5F 


HL,DE 

[HL 

365y + d + leaps. 

19 



6502 REGISTER 
INDIRECT 

XYMOD from David Heale 
of Bolton provides the 6502 
with a 6-byte equivalent of the 
Z80’s (HL) type instructions. 
It can be used to turn any 
instruction using a 16-bit 
address operand into one 
using the value held in the X 
and Y registers, making 
available such powerful 
commands as ADC (XY), 
CMP (XY), EOR (XY), etc. 
Perhaps even more 
importantly, it allows JMP 
(XY), JMP ((XY)) and JSR 
(XY). 

The routine stores the 
contents of the Y register in 
the second byte, and the X 
register contents in the third 
byte following JSR XYMOD. 
The 3-byte instruction 
executed on return then uses 


Datasheet 


;/ of the X and Y registers. 

;/ ACTION: JSR . - 

;/ f J°- 

;/XYH0D'ADDRESS \ NN 

r nn 

;/ 3-BYTE INSTRUCTION f - 

./ L MM 

[/ 16-BIT ADDRESS f JW <-fTTl Y 

\ _NN_ < I HH I X 

/ SUBr DEPENDENCE: None 
/ INTERFACES: None 

/ INPUT: XY contains desired 16-bit address 
/ OUTPUT: Value of XY replaces 16-bit address in instruction 
/ following JSR XYMOD. 

/ REGs USED: MI-4, X, Y 
/ STACK USE: None 
/ LENGTH: 29 
/ TIME STATES: 61 
/ PROCESSOR: 6502 


the values copied from XY as 
the 16-bit address. 

For example, if X contains 
$AB and Y contains $CD 
then 

JSR XYMOD 
ROL $FFFF 

will become 

JSR XYMOD 
ROL $ ABCD 

without X or Y being affected. 
If that piece of code is written 
in a loop which alters the 
value of X and Y then a 
different byte of memory will 
be rotated each iteration. 

I fault the routine for 
modifying code — the routine 
itself is ROMable but any 
code calling it is not. 

However, each to his own, 
and any short routine which 
comes up with 24 ‘extra’ 
instructions at one throw can’t 
be bad. 


Ml 

Save 

A 


85 

ZZ 


Copy 

stacked Return Address - 1 

68 


M2 

into 

M2 and 

M3 

85 

ZZ 





68 


M3 




85 

11 





48 


M2 




A5 

11 





48 


M4 

Save 

Y and 

use it as index 

84 

11 

£2 

;to 2nd byte 

of 3-byte -instruction. 

A0 

02 

M4 

[get 

Y entry 

value in A 

A5 

ZZ 

(M2),Y 

[and 

put in 

2nd byte. 

91 

ZZ 


; Inde 

x 3rd byte. 

C8 



;get 

X entry 

value 

8A 


(M2), 

;and 

put in 

3rd byte. 

91 

ZZ 

M4 

[Rest 

ore Y 


A4 

ZZ 

Ml 

;and 

A 


A5 

ZZ 





60 



CASE0F - Case structure table handling routine 
CLASS: 1 

TIME CRITICAL?: No 

DESCRIPTION: Branches to action associated with matched key 
Else to 'no match' action if no match. 

ACTION: _ 



/ SuBr DEPENDENCE: None 
/INTERFACES: None 

/ INPUT: X = search key; M0,1 = case table base address 
/ OUTPUT: Branch to correct action; M2 3 = action address 
/ REGs USED: X, MO, Ml, M2, M3 
7 STACK USE: 5 
/ LENGTH: 49 

/ TIME STATES: If match 38 + 35 * key position 
/ If no match 57 + 35 * number of keys 

7 PROCESSOR: 6502 

/ STACK USE: 5 . 

/ LENGTH: 49 

/ TIME STATES: If match 38 + 35 * key position 
/ If no match 57 + 35 * number of keys 

/ PROCESSOR: 6502 


= XYMOD - Modify operand to (XY) 

/ CLASS: 2 (alters code) 

/ TIME CRITICAL?: No 

/ DESCRIPTION: Replaces the 16-bit address operand in a 3-byte 
/ instruction following JSR XYMOD with the contents 


CASE0F PHP 
PHA 
TYA 
PHA 
TXA 
PHA 
LDX 
LDY 

TSTNXT CMP 
BEQ 
PHA 
TYA 
CPM 
BEQ 
PLA 
INY 
INY 
INY 
SEC 
BCS 

ELSE PLA 

LDY 

FOUND INY 

LDA 
STA 
INY 
LDA 
STA 
PLA 
TAX 
PLA 
TAY 
PLA 
PLP 
JMP 


Save registers 


leaving input key in A. 

Index to byte 1 (table length) 
Index to 1st key. 

Test for match and 
exit loop if found 
else save input key. 

Get key pointer and 
test for end of table. 

Branch out if end, 
else restore key to A. 

Increment key index to next key 


and repeat. 

Remove stacked input key. 
Adjust index to no match. 
Copy address from followin 
two bytes into M2 and M3. 


Branch to selected action 
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BANKS' STATEMENT 

4 


SELLING SHORT? 

Something odd is going on in micro retailing, says Martin Banks. 


Right. Time to think of something to write 
about again. What shall it be this month? 
IBM and Apple? Well, maybe — after all 
they are both worth scribbling about at 
some time or another. What about home 
computers, the business, the retailers and 
the numbers? Yes, that’s a good area to have 
a look at. Even though I was never much 
good at sums, something seems to be not 
quite right here. 

Now, according to all the press reports, 
handouts and propaganda, the home com¬ 
puter market has gone barmy over the last 
six months or so. Any company with some¬ 
thing approaching a reputation for manu¬ 
facturing the machines is selling them to 
retailers like there is no tomorrow. The 
retailers in their turn are, if the rumours and 
(no doubt) apocryphal stories are to be 
believed, fighting off the punters as they 
stand 15 deep at the counters, all trying to 
out-bid each other for the one remaining 
machine left in the shop. 

There is one remaining machine left in 
the shop because, despite the fact the shop 
is part of a large national High Street chain, 
and that chain organised a national deal 
with manufacturer X to supply N hundred 
thousand systems a month, they have all 
been sold. Demand, as they say in the retail 
trade, is high. 

Okay, so what happens now? It would 
seem logical to me that if supplies, no 
matter how profligate they appear to be, are 
in practice limited, and if demand, no 
matter how surprising or unplanned, is inor¬ 
dinately high, the retailers have only one 
sensible option — screw the price up as far 
as the market will stand. 

I am obviously illogical — a fact that is 
well-known to my close friends but which, 
in this context, requires a little explan¬ 
ation. 

While recently traversing the distance 
between my abode and the small intimate 
Italian nosherama I occasionally frequent 
at lunchtimes, I took the opportunity to 
conduct a market survey of an hypothesis: 
that hypothesis being that high demand and 
limited supply equals higher prices. 

In the course of the stated journey I have 
to pass two of the high street multiples — 
D****s and L****s to be precise. In the 
window of each there were a number of 
different computer systems commonly sold 
to the general public. For convenience, I 
selected just one brand for the potted 
market survey, so that a true evaluation of 
my hypothesis could be made. For the 
record, the selection was the Commodore 
VIC, though I wouldn’t want the company 
to get big-headed about the fact. 

Now the VIC has a recommended retail 
price of around £150, give or take a yard. 


and I quite readily assumed that, given the 
circumstances, many of the retailers would 
be taking at least the yard in their current 
pricing. 

Nope. 

L****s had lopped over £ 10 off the retail 
price, while D****s had carved more than 
£20 away. I was, I must admit, a trifle sur¬ 
prised. What could this mean? Was some¬ 
one not — dare I say it — telling the truth? 
Was the demand not there? 

Normal free-market retailing logic says 
that if the outlets are selling a product at a 
discount it is for two reasons. One is that 
the projected demand has not materialised 
and the retailer wishes to get rid of excess 


stocks. The second is the usually more 
dubious practice of‘buying a market share’, 
the tactic of trying to shaft the opposition by 
selling products at a lower price than the 
rest so that the competition drops out of the 
business and leaves it all to that one com¬ 
pany. This is normally only a valid techni¬ 
que if the company has the resources and 
long term objectives of operations like 
‘Japan Inc’. 

So, has the demand not materialised? All 
the evidence would suggest that it is there, 
even after the Christmas rush, while, before 
the holiday, purchasers were laying out 
their money on computers almost on a 
sight-unseen basis. Commodore was not 
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alone in shipping highest-ever volumes of 
product in the run-up to Christmas, and 
claims specifically to have moved 20,000 
VICs out to retailers in just one week in 
November. Like most of the front runners 
in this business, it is producing systems by 
the container-load, and is permanently out 
of stock. 

Therefore, the two halves of the equation 
in my original hypothesis match up. On one 
side there is high demand by purchasers, 
and on the other a limited supply (no matter 
how many machines are manufactured). 
Such demand-led markets normally have 
unit price structures that are inclined 
upwards, not the reverse. 

When it comes to the VIC, the subject of 
my potted survey, a Commodore spokes¬ 
man said the company was very annoyed at 
the major High Street multiples discounting 
the machine. The reasons behind it appear 
to be interesting. 

Though some of them might pretend it is 
the reason, it is unlikely that any of the mul¬ 
tiples are trying the ‘buy market share’ tac¬ 
tic — none of them have sufficient clout to 
sustain the level of business necessary at 
little or no profit for long enough to comer 
the market. There are also too many dif¬ 
ferent suppliers, many of them new ones 
looking for outlets, that would be willing to 
help one of the retailers provide the market 
with alternatives. 

The other reason, and it is one being 


given a certain credence in some corporate 
circles, is that the retailers took fright in the 
Christmas run-up. It appears they really 
believed that the market might not turn on 
as quickly as it did, and that they might not 
be able to sell the vast numbers of ‘expen¬ 
sive’ products they suddenly realised they 
were committed to buying. 

In response to this fear, it is conjectured, 
they decided to discount the prices so as to 
off-load the machines. If there was to be no 
demand this would be sensible, for it would 
be cheaper for the retailers to sell the 
machines at no profit and save on the 
warehousing charges than try and sell at full 
price and have to cover those charges^ 

Given that fear, and the corporate 
response, the pricing patterns were set at 
discount. This is all well and good, except 
that it seems to have been impossible to 
reverse the pattern once set in motion. The 
retailers have seemed unable (or unwilling) 
to respond to demand in the normal way, 
and push the prices back up. Now this could 
be because the high street multiples still 
don’t believe that the demand is there in 
reality, or that the industry has been telling 
fibs and the demand actually isn’t there at 
all, and they’ve only been pretending it 
is. 

A third, ironic, possibility is that the 
retailers’ no doubt computer-based internal 
management, budgeting and accounting 
systems are not able to cope with a change 


in pricing structure once it has been entered 
into the program. Perhaps they should all 
run Visicalc? 

Whatever the reason, the long-term 
results could be interesting. The first effect 
has been to please some of the more 
specialist system dealers, certainly in 
Commodore’s case. They have sold VICs 
but never liked them too much because the 
margin is not so great. Now, they are selling 
their quotas at full price at least, and 
apparently loving the attention from the 
marketplace. 

The second has been to the advantage of 
the purchasers — in that, despite the high 
demand, a little bit of assiduous shopping 
around, plus a bit of patience, and a com¬ 
puter can be bought for well under list price. 
Only urgent need for a system should have 
sent a purchaser to a systems dealer to pay 
full price for a home computer. 

Long-term, the retailers have dug some¬ 
thing of a small hole for themselves, for 
they are now to some extent honour-bound 
to maintain the discounts they have selec¬ 
ted. After all, to sell systems that are in high 
demand at a discount, with everyone know¬ 
ing it is a discount, shows they are happy to 
do it. To suddenly change this policy might 
appear to the potential purchaser as some¬ 
thing not a million miles from an attempted 
rip-off. They wouldn’t do that, would 
they? 

rm 


CP M-86 Tool Box for software developers 



PRODUCTIVITY Save Time, 

Save Money, Save Development Effort. 

QUALITY Utilise the full power of your CP/M-86 systems/^^ 
FACILITIES Enhance your applications with powerful Screen 
and File Handling tools. 

SECURITY Recover corrupted discs, reinstate erased files, 
recreate lost source programs. 

RANGE Convert your entire CP/M-80 library to CP/M-86. 
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from ESI 


11 

V 


r Bate Module £249 +VMJ 

- Set of 18 utilities providing comprehensive diagnostic, conversion, and I enclose a cheque for £-payable to ESI Ltd or 

I System Monitoring facilities. T *ck 

■ Sere—| plot £149 +W Please send me more information on the CP/M-86 Tool Box □ 

I Generates high quality graphics from your BASIC program. 

I Screon Wright/Key B«m £149 + W Nam g: _ 

Screen format definition and input management facilities called from BASIC. Ackjress' 

■ Flexible keyed Random Access File Management, called from BASIC. -1-—- 
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DATABASE BENCHTEST 


DATA MANAGEMENT 
TO THE RESCUE? 

Kathy Lang checks out a flexible new CP/M package . 


Regular readers will know that many of the 
packages Fve reviewed in this series have 
particular areas of strength that make them 
well suited to certain areas of data 
management This month’s offering, a British 
package called Rescue, which comes from 
Microcomputer Business Systems and runs 
under CP/M, is a general-purpose, menu- 
driven data management package which has 
much in common with others in this field But 
it has unusually flexible provision for different 
types of information, and its data validation is 
among the best Fve seen. 

Rescue comes in three parts: the first deals 
with configuring the system for your 
computer, and is not needed again unless you 
make major changes. The second part covers 
the creation and amendment of the data files, 
and of the screen and report formats, while the 
third permits record amendment and display. 
This separation makes it easy to set up a 
system in which most users have access to the 
information in the files, but cannot change the 
format of those files or interfere with any 
provision for protecting parts of the data for 
security reasons. 

Data is stored in fixed-length records in 
Rescue, but some ingenious methods are used 
to keep data storage to a minimum— Fll say 
more about that later. Once you’ve set up a 
record format, you can still add fields to the 
end of the records, but you can’t change the 


sizes of existing fields unless you’ve made 
provision for that in advance. (MBS is 
apparently about to release an option to 
permit more radical changes to existing files, 
but it isn’t available yet) You can access the 
records in two ways. Individual fields may be 
used as keys, and any one of them used to 
access a particular record for display and/or 
editing. You can also select subsets of the data 
by setting up a set of selection rules, which are 
used to extract a set of records for browsing on 
the screen or for printing You can set up as 
many screen and report definitions as you 
please for any set of data; these definitions 
need describe only a few fields in a record if 
necessary, and any or all of these descriptions 
may be password-protected 
Rescue is used through menus, but users 
can set up their own menus through quite 
simple procedures. Thus you can set up a 
series of operations to be activated by one 
menu option. You can’t at present access one 
file from another, so that the current version of 
Rescue does not have true data base 
capabilities. 

Constraints 

Figure 1 shows the major constraints imposed 
by Rescue. The maximum record size of 1024 
is the same as several others Fve reviewed, 
but Rescue’s dictionary capability makes it 


more economical of data storage than many. 
Some people will find the limitation of 60 
characters in a field more serious. I haven’t 
included in the figure a full list of the field 
types allowed, as it is very lengthy. Virtually 
any kind of data format can be expressed with 
one of the field types provided Fll say more 
about them in the next sectioa 

File creation 

The process of file creation is shown in Figure 
2, which is a ‘road map’ of all the menus 
associated with the data definition part of 
Rescue. 

The first stage in file creation involves 
setting up a data description file, specifying 
the basic format of each record and the keys it 
will have. At this stage you must assign a data 
type to each field There are four main groups 
of data* alphanumeric, numeric, date, and 
dictionary. There are several forms of data 
type in each group; for instance, character 
data may be just that and contain any valid 
ASCH character, or they may be alphanumeric, 
in which case they may only contain letters or 
digits and any attempt to enter invalid data 
will be rejected by the system. There is quite a 
variety of numeric fields, too, including 
money (sterling). You can specify that a field 
is to conform to a mask, to ensure that such 
items as account references, which often have 
prescribed formats, are entered in a valid 
form 

Probably the most unusual type of data is 
the dictionary field, which permits the person 
entering data to include only certain values. 
There are two kinds of dictionary field; a short 
form, which permits up to 29 characters in 
total to be used for each field, and a long form, 
which allows up to 255 entries, each of up to 60 
characters. The latter are shared among all the 
fields in the file, so supposing one has a series 
of questions each with the same range of 
answers — for example, answers ranging 
from Poor to Excellent in a market research 
survey — you only need one dictionary entry 
for all the fields to refer to. Each response takes 
up only one character in the record in the data file 
for either type of dictionary, so the method is 
really a way of combining coding with captions 
for codes. 


Max no. files in 


one menu structure 

20 

Max file size 

CP/M limit or disk size, whichever is smaller 

Max no. records 

32760 

Max size record 

1024 characters (but good data compression methods) 

Max no. fields 

100 

Max field size 

60 characters, 14 digits 

Max no. keyfields 

10 

Field types 

See text— several varieties of character, numeric, date (day/month/ 
year), monetary (sterling), dictionary 

Fig 1 Constraints 
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fields, and these combination facilities together 
with the NOT operator make it possible to 
select virtually any combination of values you 
could need However, personally I don’t like 
the need to set up rules in a file, as it is rather 
cumbersome in practice; if you are using the 
standard facilities menus you must go to the 
‘Maintain Rules’ menu (at the third level of 
menus), create the rules, then go back to the 
first level of menus and down to the third level 
‘ Extract and Soif menu to actually extract the 
records you need Finally (from the same 
Extract menu) you can display or print the 
records that have been found. This provides a 
sharp contrast to the command language 
approach, in which one command will extract 
your records and a second at the same level 
will display them However, you could tune 
the menus in Rescue to avoid some of this 
ponderousness, so if s better in that sense than 
menu systems which you can’t adapt 

While actually comparing fields, upper and 
lower case letters are regarded as equivalent 

A> RESCUE 

Database Selection Menu -. 


You can use wild codes: ? will match any one 
character, * will match one or more characters. 
For dictionary fields, the order for comparison 
purposes is the order in the dictionary, so if 
you have a set of answers with Poor as the first 
and Excellent as the last, Poor will be 
regarded as‘less than’ Excellent, even though 
P comes after E in the alphabet This is 
usually what you want, and with much coded 
data would be a very valuable feature. 

Sorting 

Rescue can sort a data file on up to five fields 
in one operation; the process is similar to 
selection, and you can also combine selection 
and sorting to give a sorted extract file. Sorting 
is either in ascending or descending order, as 
with selection, dictionary fields sort in their 
dictionary order (Poor before Excellent) 
rather than in alphabetical or numeric order. 
In addition, ordinary character fields can be 
given a sort value which is different from their 


Type ? for Help 
~E End Operation 


(1) Exit 

(2) Set Date 

(3) Database 1 

(4) Database 2 

(5) Database 3 
etc to No. 20 


Record Management Menu 

(1) Exit 

(2) Display Record 

(3) Create Record 

(4) Amend Record 

(5) Delete Record 

(6) Change Access Key 


Standard Facilities Menu 

(1) Exit 

-(2) Record Management 
■ (3) Maintain Selection and Sort Rules 
- (4) Extract, Sort & Enquire on Extract 

(5) Reporting Facilities 

(6) Record Process Documents 

(7) Change Data Disc 


Line Editing 

"U Erase line 
"L Cursor Left 
~R Cursor Right 
"B Beginning of line 
~N End of line 
"H Erase last character 


Selection & Sort Rules Menu Extract & Sort Menu 


(1) Exit 

-(2) Maintain Selection Rules 
■ (3) Maintain Sort Rules 


Maintain Selection Rules Menu 

(1) Exit 

(2) Create Selection Rules 

(3) Amend Selection Rules 

(4) Display Selection Rules 

(5) Delete Selection Rules 

(6) Catalogue of Rules Available 


Enter Key for Record 

First 4 or 5 characters of key 
For record last on screen 
For next record with same key 
Press RETURN Same as - 
"E Bring back menu 

"K Change Access Key 

Field to Change 

Example:- Salary 

@ All fields 

@ Salary All fields following Salary 

until "E 

"A Abandon Edit without changes 

"E End Edit 


(1) Exit 

s (2) Extract without Sorting 

(3) Extract & Sort 

(4) Refine an Extract 

(5) Delete an Extract 

(6) Catalogue of Extracts Available 

(7) Display/Print Extracted Records 

""T 

Maintain Sort Rules Menu 

(1) Exit 

(2) Create Sort Rules 

(3) Amend Sort Rules 

(4) Display Sort Rules 

(5) Delete Sort Rules 

(6) Catalogue of Sort Rules 


Selection Rules 

A record is selected if it is included 
in any Case 

To be included in a Case all the Field 
tests must succeed 
A Field Test succeeds if any of the 
tests on the Value line succeeds 


Viewing Selected Records 

RETURN Displays next part of current 
record or next record 
~A Straight onto next Record 

~P Print current record 

~E Bring back menu 


During Create Record 

"Q Quick Edit 

Fig 3 Menu options 


simple alphabetical order. This could be 
particularly useful where you had fields such 
as book titles which often have prefix words 
such as A or The, which you want to ignore for 
sorting purposes but wish to include as part of 
the field for printing. (In most packages these 
prefix words must occupy a separate field, 
which will be empty for titles without a prefix 
word) 


Calculations 


The calculation facilities in Rescue are quite 
powerful in the input phase, and practically 
non-existent after that When you set up a 
data definition file, you can specify that a field 
is to be calculated from constants, or from 
combinations of other fields (including 
dictionary fields) in the same record All the 
usual arithmetic operators are available. After 
input, the only calculation you can request is 
totalling on printed reports; this is activated by 
requesting totalling of a field when a description 
file is set up. Up to 10 fields in any one 
description file may be set to be totalled 


Security 


Protection in Rescue is of two kinds. It is 
possible to take the programs used in the 
Define stage off the run-time disk, so that the 
ordinary user can use file definitions and 
screen and report formats, but not amend them. 
At a more detailed level, password protection 
can be provided for particular data files, for 
individual description files (so that a user can 
be given access only to part of the data in a 
file) or for particular menu items in custom- 
built menus (so that some users may have 
access to some functions but not others, while 
other users have greater facilities, but all 
within one menu). This is a flexible and 
powerful scheme, and should provide for most 
needs. 

Stability and reliability 

I didn’t have any problems over reliability 
with my use of Rescue. As to stability, new 
versions of Rescue, which are ‘cost options’, 
are intended to be compatible with existing 
versions. New features in the pipeline include 
a version for MS-DOS and a multi-user 


Tailoring 


As usual, the first task is to tailor Rescue for 
your particular terminal. This appeared quite 
straightforward (although, as is the common 
bad practice, you can’t be sure the tailoring 
has worked until you actually run the main 
Rescue suite). However, I had one misunder¬ 
standing which I never managed to sort out; 
this resulted in repeated prompts being printed 
on the same line as the error messages, which 
were thereby overlaid so that I couldn’t read 
the error message. I wasn’t able to discover 
whether this was an error in the software, the 
documentation, or my interpretation of them 
and my Sirius manual, but it hasn’t happened 
to me before. While tailoring for the terminal, 
you can tell Rescue about cursor movement 
left and right, but not about which keys move 
the cursor up and down, so much potential 
editing flexibility is lost 
Once into Rescue, the main tailoring facility 
is the ability to set up sequences of activities 
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C/WP BITES £800 
OFF APPLE IIE 


Meet the Apple IIE, the brand new 
much improved version of the tried and 
trusty Apple II. The “E” has (almost) 
sverything you ever wished the Apple had. 
rhe memory has been increased to 64k with 
an optional expansion to 128k. The keyboard 
has sprouted extra keys, making 63 in all, 
with proper shift keys and four arrow keys to 
drive the cursor round the screen. The screen 
boasts capitals and lower case letters (40 to a 
Line—or 80 with a low cost optional add-on). 
And for brilliant colour the “E” has a built-in 
PAL encoder—just add a modulator and it 
plugs straight into your colour television set. 

The 80 column card is only £70 (no, it 
won’t work with the Apple II Europlus). For 
£150, you can buy another card which 
provides both 80 columns and an extra 64k of 
memory which switches in and out as 
required. 

Apple II has joined the big league. 

But there’s one thing Apple Computer 
has not changed. The “E” still runs all (or 
almost all) Apple II’s enormous library of 
software without reprogramming or 
adaption. And you can still use the disc drives 
and expansion cards from the Europlus 
(except for the 16K RAM card which you no 
longer need). 

Alas, the “E” costs more than its 
predecessor. But C/WP has had its way and is 
cutting £200 off the recommended retail price. 
The “E” is yours for a modest £645 plus VAT. 



Prices do not include VAT. 

RRP 

' C/WP 
Price 

Apple IIE 


£845 

£645 

80 column card 


£80 

£70 

80 column card + 64k 

£180 

£150 

Monitor and stand 

£170 

£130 

Disc drive with controller 

£345 

£270 

Disc drive without controller 

£245 

£220 


3 Mb 

— 

£995 

C/WP Contour 
Winchester “ 

Disc 

6 Mb 

— 

£1195 

12 Mb 

— 

£1495 

^ 21Mb 

— 

£1995 

Multiplan 


£185 

£175 

___1 



OUR PRICES STILL 
TURN OTHERS GREEN 

108 Rochester Row, 

London SW1P 1JP 
Telephone: 01-828 9000 
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on custom-defined menus. This gets round 
some of the inflexibilities associated with 
menu-driven systems, and I found the 
approach quite easy to use. 

Relations with outside 

Rescue can write files in standard ASCII 
characters, using the ‘comma delimited’ 
format required by many other packages 
including specifically Wordstars Mail-Merge 
option Thus you can set up files of information 
which you want included in circular letters or 
standard paragraphs, and then fire them off 
to Wordstar or another similar package. 
Within Rescue you can include on a menu the 
ability to run another program, so it would be 
possible to tailor a menu to carry out a 
selection/ printing sequence of this kind, called 
by Rescue ‘record processing’, without the 
user having to go back to CP/M You can’t at 
the moment read external files of ASCII 
records into Rescue, though there is a menu 
option to do this already shown, which Fm 
told will be implemented in the very near 
future. 

User image; software 

Once again, your overall reaction to Rescue 
will be governed by whether you like menu- 
driven packages or not I found the ability to 
tailor menus to provide facilities oriented to 
particular requirements a big help in mitigating 
the inflexibilities of menus. However, most 
users are likely to follow the well-established 
principle of ‘ satisficing’ (a word coined by 
Herbert Simon, the psycho-economist to 
describe the tendency to accept adequate or 
satisfactory results rather than go for the best 
possible) and only set up extra menus when 
they absolutely have to, for instance to access 
alternative screen layouts. So I suspect that 
mostly people will use the rather cumbersome 
standard menu facilities. I also had a rather 
mixed reaction to the complete separation of 
description of and access to the data files. 
Within an organisation which has a‘data base 
administrator (who might simply be the boss 
in a small business) this could be a useful 
separation for security reasons, but it would 
be less helpful where the same person 
organises the data files and puts information 
into them, perhaps in a small office, one- 
person business, etc. 


Within the package itself, I as usual found 
some goodies and some nasties. The progress 
through the menus was orderly and logical, 
and was made straightforward by the provision 
of the two ‘road maps’ which I show as 
Figures 2 and 3. The process of prompting 
was easy to understand. It would have been 
even easier if, when a question has a default 
response, this was displayed before the 
question is posed— in many cases the default 
is not shown even after you’ve accepted it, 
unless you go back and edit the record 
concerned Allowing the use of identifiable 
abbreviations, both for field names and for 
data values, is sensible. 

I didn’t like the use of row and column 
coordinates when formatting screen displays 
and printed reports, especially as there is no 
default format, so you always have to supply 
one. The ‘paint-a-screen’ approach is much 
easier in general than coordinate specification, 
and if this is not supplied then there should at 
least be a default format with records displayed 
one field per line starting at the left of the 
screen or paper. I also found the inability to 
move back within a record when editing a real 
nuisance. 

Documentation 

The manual is basically a reference document, 
but written in so much detail that it could be 
used to teach yourself about the package if 
you were reasonably familiar with data 
management terminology. However, the 
amount of detail makes it rather difficult to 
find your way around Two goodies help a 
little in this: the use of emphasis within the text 
to call the reader’s attention to the most 
important parts of each section, and the 
printing of chapter headings right-aligned on 
each page (a real help to browsing at a general 
level). But the chapter names didn’t always 
make it easy to guess where a particular 
feature would be described, and since there 
was neither a detailed table of contents 
relating to each chapter nor an index, it was 
very hard to get from ‘now Fve seen something 
about that feature somewhere’ to the exact part 
of the manual in question. Part of the remedy 
is close at hand, since if the ‘road maps’ 
(which perform most of the functions of a 
reference card) were annotated with the 
numbers of the sections documenting each 
menu item, readers would find it very much 


easier to locate the particular piece of 
information they need fast (As this article 
went to press, MBS issued an index for the 
manual, which should help.) 

The other problem I had was that, while 
each feature is documented in detail with 
examples of the particular feature, there are 
no examples of the display or use of groups of 
features. For instance, all the features of data 
entry are described in turn, but there is no 
figure showing how data definitions are 
displayed on the screea Nothing bolsters a 
useFs confidence like some complete 
examples shown in real screen pictures! 

I can’t resist ending this section by awarding 
MBS second prize so far in this yeaF s contest 
for manual typo errors, with ‘ Data Validification’. 


Costs and overheads 

Rescue costs £295, and is available from 
MBS (telephone01-253 3998). To be realistic, 
you would need a disk system with the regular 
double-sided, double-density capacity of 370 
kbytes per drive on a two-drive floppy disk 
system, to enable you to have all the Rescue 
software on one disk drive and use the other 
for data I found the system very slow in 
loading individual program modules, which 
seemed to happen whenever I changed from 
one sub-menu to another. I was told that this 
was specific to the Sirius- Z80 card method of 
disk access, but I haven’t noticed the problem 
with other packages Fve used The times 
for actually running the Benchtests are shown 
in Figure 4. (Details of the tests were given in 
PCW December 1982.) 

Conclusions 

Rescue provides data management facilities 
through individual files. Data description 
facilities are very powerful; Rescue provides a 
variety of data types and validation features 
more extensive than any I have found before. 
These features also help to make Rescue 
much more economical on data storage than is 
usual in programs which use fixed length 
records. You can select and sort the data to 
provide pretty well any required subset, but 
the process is rather cumbersome. Screen and 
report formats can be varied according to the 
needs of particular users, which makes it 
straightforward to protect particular data 
items; you can also permit users access only to 
certain Rescue features. Screen and report 
formats are described in a rather rigid way, 
and there are no default formats for easy initial 
use. 

On the other hand, the ability to send data 
to and run WordstaFs Mail- Merge option 
from within Rescue could be very valuable in 
some environments. Apart from the calculation 
features on data entry, the only calculating 
power within the package is the ability to total 
particular fields. The system is menu-driven, 
which can be ponderous in use, but you can if 
you wish design your own menus to mitigate 
this disadvantage to some extent Rescue is in 
the main a single-file system — you cannot 
reference one file through data values in 
another. Provided this limitation is not a 
problem, you would find Rescue worth 
investigating, particularly if the variety of data 
types and the extensive data validation would 
be beneficial in your application 

E2D 


BMl Time to add 1 new field to each of 1000 records 
BM2 Time to add 50 records interactively 
BM3 Time to add 50 records “in a batch” 

BM4 Time to access 50 records from 1000 sequentially on 
25-character field 

BM5 Time to access 50 records from 1000 by index on 
25-character field 

BM6 Time to index 1000 records on 25-character field 
BM7 Time to sort 1000 records on 5-character field 
BM8 Time to calculate on 1 field per record and store 
result in record 

BM9 Time to total 3 fields over 1000 records 
BM10 Time to import a file of 1000 records 


Setup time 
Scrolling time 
NA 

lmin 20 secs 

NA*(l-3 secs) 
12 mins 
4 mins 10 secs 

NA 

NA yet 
NA yet 


Note: NA=Not available NA*=Not available exactly as tested — key must match 

exactly 

Fig 4 Benchmark times 


142 PCW 





u 


LOOK WHAT 
ODIDFOR 
OSBORNE 


O-Computers has done wonders for Osborne I. 

We call it Super Osborne. We added refinements 
and lowered prices to make it the best value-for- 
money microcomputer you can find. For £1599 + VAT (as an 
introductory offer) we’ll sell you our Super Osborne I with double 
density discs (RRP £1375) and all of Osborne’s free software, a portable daisy- 
wheel printer (RRP £485) with cable, a 12 inch amber screen monitor (normally 
£110) and a built-in 80 column adaptor (estimated value £175). 


_ WE GAVE IT 80 COLUMNS _ 

Yes, our Super Osborne allows you to see lines of 80 characters on the screen. 
You can say goodbye to all that juggling with sideways scrolling that ordinary 
Osborne users do. Our design engineers have developed a circuit which fits 
inside the Osborne and provides video to British standards. You can plug any 
British monitor into your Super Osborne and get a rock steady message 

80 columns wide. 


WE GAVE IT AWINCHESTER 


And while we were about our redesign, we added to the 80 column circuitry 
some further cleverness to allow the Super Osborne to use a CONTOUR 
Winchester disc. That means that when the time comes you can plug in a 
CONTOUR and suddenly the world is yours with up to 21 million characters of 
storage. A 3 million character CONTOUR, baby of the range, costs £995 + VAT. 

WE MAKE YOU AN EXTRAORDINARY OFFER 


Use the Osborne in your office and bask in the luxury of the CONTOUR 
Winchester disc’s massive storage capacity. Come Friday, copy the files you need 
onto Osborne’s new double density floppies, unplug the CONTOUR and carry 
your Osborne Electronic Office home for a weekend’s work. Or use it with its 
portable electronic printer to catch up on your private 
correspondence. 


Take advantage of our £1599 introductory 
offer. Add a 3 megabyte CONTOUR for £995, 
6 megabytes for £1195,12 megabytes for 
£1595, 21 megabytes for £1995. But hurry. 
Offer ends 1st May 1983. 



O-COMPUTERS 

A member of the C/WP Group 
104-106 Rochester Row, London SW1 
Telephone: 01-828 9000 
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Subscribe to PC W 
and get a free copy of the new 

1983 Benchtest Special 

CONFUSION NOW HATH 
MADE HIS MASTERPIECE! 

(Macbeth ILiii.) 


Hardly a month goes by without news of another 
launch issue of a new computing title. We stopped 
counting earlier this year when the total reached more 
than 25 regular microcomputing magazines in the UK. 

To read them all would, by our calculations, take 
approximately a fortnight each month. And that would 
be a superficial reading only! Confusion indeed. 

As the first microcomputing magazine in Europe 
(launched way back in 1978) we welcome competition. 
But, frankly, there are only so many good editors in 
the business. Only so many experienced editorial staff. 
Only so many first class contributors. Somewhere, 
quality must suffer. 

One place where you can be certain editorial quality 
will never be allowed to fall off is Personal Computer 
World. PCW is one of the finest microcomputing journals 
in the world. We constantly strive to stretch our own 
and our reader’s abilities and comprehension of the 
subject. We will not lower editorial standards in the 
mad scrabble to gain new readers. 

The truth is, astonishingly, that we do not have to. 
Despite the plethora of magazines that cater only to 
gamesplaying and yet another ‘learn Basic course’ and 


despite the fact that we know that many of our readers 
find PCW a challenge to read, sales of our magazine 
continue to outstrip every other competitor in the busi¬ 
ness. We thank you for that. 

And as a concrete way of showing our thanks (and, 
let’s be honest, of keeping our subscriptions growth 
rate) we are offering a free copy of the new 1983 
PCW Microcomputer Benchtest Special. Whether you 
are taking out a new subscription or wish to renew 
your subscription use the coupon opposite and we’ll 
send you your free 1983 Benchtest Special 
immediately. And to show that we care for those of 
you who have already subscribed and who still have 
several months of your subscription to run, if you 
renew now we will add the copies still outstanding onto 
the new subscription so that you can benefit from the 
offer. 

But don’t delay. The offer is only open for as long 
as we have copies of the 1983 PCW Benchtest 
Special. The last such Special sold out in a very short 
time. Send off the coupon, today. And thank you for 
reading Pesonal Computer World. 


For a limited period only, here are the special offer rates for a subscription 
to Britain s largest selling microcomputer publication. 


Year Subscription 
(UK. only) 

£11.50 

In addition to 12 issues of PCW 
we will send you a copy of the 
1983 Microcomputer Benchtest 
Special completely free of charge. 

Year Subscription 
(U.K. only) 

£19.50 

(You receive 24 issues, saving 
yourself £3.50 off the full current 
subscription price. Plus you 
protect yourself against future 
increases in cover prices and 
postal rates which will probably 
amount to a saving of £5.00 over 
the period, plus, of course, the 

1983 Microcomputer Benchtest 
Special.) 

Year Subscription 
(U.K. only) 

£29.50 

(You receive 36 issues, saving 
yourself £5.00 off the full current 
subscription price. Plus you 
protect yourself against future 
increases in cover prices and 
postal rates which will probably 
amount to a saving of £7.00 over 
the period, plus, of course, the 

1983 Microcomputer Benchtest 
Special.) 


PLUS 

We have now arranged for special first-off-the-press’ copies to be 
mailed direct to subscribers which will ensure that they arrive either 
on the same day or one or two days in advance of national distribu¬ 
tion in the U.K 

PLUS 

Existing subscribers can take advantage of any of the offers above. 
Just tick the ‘this is an extension subscription box on the coupon and 
enclose your payment. The additional copies will be added to your 
existing subscription automatically. You do not have to wait until it 
is time to renew (by which time this offer will probably have been 
mthdmwn). Save money by extending your subscription today! 

We have completely reorganised our Subscriptions Department and 
any problems, change of address, special requests etc. etc. will be 
promptly dealt with by an extremely ‘user-friendly ' human being 
should you need to write to us. 

PLUS 

We send subscription copies of PCW in a tough polythene wrapper. 

It will reach you promptly every month, unfolded and in good 
condition. 

PLUS 

You can pay for your subscription to PCW by cheque, postal order 
or by using Barclaycard (Visa)/American Express or Access. And 
you don’t even need a stamp for your envelope. Use the coupon on 
the right. 


Why do more people read PCW than any other microcomputing 
magazine in Europe? Subscribe today! 
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Microcomputers have become part of our culture. Yet most of them expect users to communicate 
in cyber hieroglyphs. C/WP CONTEXT is a new type of microcomputer designed to be easier to 
communicate with. In fact, it’s two computers in one. Computer number 1 (a Z80A with 64k RAM, 
if you want a little jargon) does the hard slog on your programmes - any standard CP/M 
programmes. Computer number 2 (a 6502 with 32k RAM) concerns itself only with talking to you 
- in words or pictures - on the clear 12 inch screen. You’ll be delighted by the sharp speedy 
graphics, and the steady readable characters. And you can mix words and pictures as much as 
you wish. But that’s not all. CONTEXT’S screen handling computer allows you to overlay one 
character over another, add in accents, or underlining, or bold characters, and to make your own 
symbols Russian, Greek, mathematical, what you will. It’s certainly not all Greek to CONTEXT. And 
you’ll enjoy the price too - computers, screen, twin disc drives, Wordstar, software all for £1495. 


Write or phone for details: C/WP Computers, 108, Rochester Row, London SW1 Tel: 01-828 9000 

THE REALLY VERY FRIENDLY COMPUTER 





RUNG THE 

FI LUNGS 

Michael H Rich describes how micros can help improve dental 

health. 


Using any kind of computer in a dental 
practice neatly divides itself into two 
compartments: use in the office, which is 
comparable to using a micro in any small 
business, and use for clinical records. This 
latter use involves a far wider concept than 
‘ordinary’ business use as the software is 
highly specialised and, as will be described 
below, needs the use of combined graphics 
and text on the screen to be fully effective. 

Before the advent of the microcomputer 
there was very little hard/software available 
for the dentist to be able to introduce 
computerisation into a dental practice. 

What there was was in the nature of a 
large ‘mini’, complete with the necessity for 
an air-conditioned ‘cubicle’ for the CPU 
which used fixed/removable hard disk 
cartridges. This, of course, allowed a multi¬ 
user facility but in the context of a small 
dental practice was far too expensive to be 
cost-effective. 

Minicomputers are still available for 
dental practices; they are smaller in size as 
well as being slightly cheaper in price, and 
the suites of software with these systems do 
a reasonable job of helping the dentist to 
run his practice. The argument about being 
cost-effective still applies and thus they are 
for the larger practice only. 

The micros of the Apple/PET/Tandy 
variety (and this list is by no means 
exhaustive) have, of course, opened up the 
world of computerisation for the small 
business, and it should be realised that a 
dental practice is precisely that. Many of 
the available software packages for running 
such a business can be applied to a dental 
practice. The management of accounts can 
be dealt with in a standard manner, as can 
stock control; although a practice employing 
half a dozen people hardly needs payroll 
software! 

What distinguishes the dental practice 
from a small business is the clinical aspect 
of treating patients and the paperwork that 
this generates. When examining patients a 
dentist records the clinical information 
derived from the teeth in a form consisting 
of various shapes to designate types of 
cavity, fillings present, teeth to be extracted, 
dentures present and a variety of other 
conditions. This pictorial representation of 
a mouth is easy to scan and assess and is an 
internationally standard method. To record 
this information in written form, although 
suitable for a standard database software 
package using routine file handling pro¬ 
cedures, would be very long-winded and 
would mean abandoning the standard 
procedures used. 


There is software available for use on 
micros which does do this graphic charting 
of the clinical conditions in a mouth and 
this is allied with space to write clinical 
notes of treatment to be done, or which has 
been done. This is often conjoined with a 
suite of programs which will price the work 
done, whether under the NHS or privately, 
and will produce bills for patients and carry 


out the usual reconciliation with payments, 
aged debt analysis and so on. The software 
will often include a facility for routine recall 
of patients at a standard time interval and 
this raises the other major aspect of the 
application of computerisation of a dental 
practice — the appointment book. 

It is necessary to realise that anything 
other than the appointment book in a dental 
practice is capable of being replaced or 
renewed in the event of a complete disaster, 
eg, a fire. To take an extreme example, if 
the premises are totally destroyed one can 
set up a tent with a telephone line outside 
the front door and with a list of patients due 
one can reconstruct records and re-schedule 
appointments until the premises are fully 
functional again: Without this book a 
dentist might as well go home. Consequently 
a dentist has to consider very carefully 
whether to commit this vital aspect of his/ 
her practice to an electronic form which 
may be subject to the vagaries of an 
irregular power supply, corruption of storage 
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media and the sundry other faults which 
can occur. To back up one’s records every 
time a fresh appointment is made or one 
deleted from the ‘book’ would be counter¬ 
productive in terms of time even though it is 
essential if the possibility of either missing 
a vacant time slot or double-booking is to be 
avoided. An actual appointment book can 
be kept in a fire-proof safe for peace of 
mind. 

In addition to this, the software available 
at present for tjiis function will only display, 
at best, one day per VDU screen (some 
only half a day) per dentist. A good 
receptionist can keep a visual image in 
mind of the black spaces in an actual book 
and can turn a page to ‘bring up’ a whole 
week at a time much quicker than any 
software can on a screen. 

To go back to the function of computer¬ 
isation of clinical records, one has to realise 
that for this to be fully effective there has to 
be a terminal and screen in each surgery 
with central mass storage as well as a 
terminal, etc, at the front desk. This again 
raises the question of cost: even using 
micros for only two surgeries and reception 
on this basis with, say, 10Mb storage will 
put the cost towards the five-figure mark, 
which becomes very expensive in the 
context of a small dental practice. The 


actual storage figures for dental records 
with chartings for each patient may be in 
the range of 500-700 bytes per patient per 
course of treatment and this multiplied by 
approximately 3000 patients per dentist 
gives some idea of the basic storage needed 
to keep clinical records. Details of treatment 
have to be kept for at least two years after 
completing a course of treatment and this, 
allied with all the other office functions 
needed, suggests that the 10Mb mentioned 
above could be a conservative estimate for 
a practice containing three or more dentists. 

The other main problem concerning 
dentists at the present time is the possible 
computerisation of the NHS claim form 
FP17. This is a complex form which has to 
be filled in accurately so the dentist can be 
paid by the NHS. It contains details of the 
patient; name, address, clinical charting 
grid, a minimum of seven different dates to 
be filled in and various other details. 
Software has been written to cope with this 
so it can be printed out after the data has 
been put in from the handwritten clinical 
notes. The problem with this is that the 
slightest change in the format of the grids, 
etc, on the FP17 would mean rewriting this 
software. A suggestion has been made that 
the central collating body for these 
forms could use ‘light pens’ to read 


any printed codes produced by any 
printer, enabling a dentist to use 
whatever internal record system is desired. 
This problem still has to be resolved and 
will depend on whatever change in method 
of remuneration of dentists may be applied 
in the future. 

The only other main office function for 
which a computer is often used and not yet 
mentioned in connection with a dental 
practice is the use of word processing. This 
is not generally a great necessity in a dental 
practice. Recalling patients every six 
months is often a feature of a dental 
software package and would incorporate a 
print-out (hard copy) format. 

In summation, one can state that the 
small system with a couple of disk drives, 
screen and printer (not necessarily of letter 
quality) with a good database software 
package at about £3000 is a viable propo¬ 
sition for even the single-handed practitioner. 
The limitation of use to office procedures 
only is still worthwhile, even solely on the 
basis of eliminating lots of pieces of paper. 
Clinical records require considerable mass 
storage, sophisticated software and even 
provision in the actual surgeries to accom¬ 
modate the extra terminals needed. 


NUMBERS COUNT 


. 1Y 6 X15X20X15X 6' 
1X5X10X10X5^ 


POWERFUL NUMBERS AND W# 
A PROBLEM OF STEINHAUS W 

Mike Mudge poses another problem for mathematical wizards. ▼ 


The positive integers consist of 1,2,3,4,5 ■ • •; 
these are each ordered sequences of the ten 
digits 0,1,2,***9. When n denotes a positive 
integer the product of n-factors each equal 
to x and called the n-th power of x is written 
x 11 . Thus the fifth power of three is written 
3 5 = 3x3x3x3x3 = 243. 

Given two positive integers n and k, a 
third positive integer, denoted by p (k), 
may be defined as the sum of the n-th 
powers of the digits of k — eg, p(271) = 
2 3 +7 3 + l 3 = 352. 

A positive integer, k, which is equal to 
the sum of the n-th powers of its own digits 
is called a Powerful Number (PN) of degree 
n. It is defined by p (k) = k. Note: 1 is a 
trivial PN for all £ since l k = 1. For 
example, if n = 3 the PNs are given by 
153 = l 3 +5 3 +3 3 = 1+125+27 

370 = 3 3 +7 3 +0 3 = 27+343+0 

371 = 3 3 +7 3 +l 3 = 27+343 + 1 
407 = 4 3 +0 3 +7 3 = 64 +0 +3 43 

while if n = 10 there is known to be only 
one PN. 

467 930 7774 = 4 10 +6 10 +7 10 + 
9 10 +3 10 +0 I0 +7 10 +7 10 +7 10 +4 10 

The name 'Powerful Number is due to J 
Randle, The Mathematical Gazette, Vol 
III No 382 December 1968, while the 
number of non-trivial PNs corresponding 
to each n <= 10 is reprinted here from M R 
Mudge, Computer Bulletin, 11/33, 
September 1982. 


n 

3456789 10 

Number of PNs 

4 3 6 1 5 3 4 1 


The Steinhaus Problem 

Professor Hugo Steinhaus of Wroclaw, 
Poland has denied being the originator of 
the following problem, although it carries 
his name throughout the literature. 

What pattern of digits is determined by 
repeating the operation of summation of the 
n-th powers of the digits from an arbitrary 
initial value k? 

Special case n =2 (A Porges). A set of 
eight numbers, American Mathematical 
Monthly 52, 1945. From an arbitrary ini¬ 
tial value k one either reaches the trivial PN 
1 or enters the loop of length 8 given by 4 16 
37 58 89 145 42 20. 

Special Case n = 8 (I Takada). 
‘Computation of Cyclic Parts of Steinhaus 
Problem for Power 8’, Mathematical 
Seminar Notes of Kobe University 7, 
1979. 

From an arbitrary initial value k one 
either reaches the trivial PN 1, one of the 
non-trivial PNs 24678050, 24678051 or 
88593477, or enters the loop of length 3 
given by 54642372 7973187 77124902 or 
a unique loop of length 25 or a unique loop 
length 154. 

It should be noted that the total CPU 


time for analysis of this problem is quoted 
by I Takada as 216.6 seconds on the NEC 
ACOS-6 Fortran system at Kobe 
University. 


Problem 


Submit a program which investigates the 
pattern of digits determined by repeating 
the operation of summing the 8 th powers of 
the digits from the initial values of 2 and 3 
—these leading eventually to the Takada 
loops of length 25 and 125 respectively. 
Extend the knowledge of the Steinhaus 
Problem by commencing an investigation 
of the 9th powers in particular generating 
the four PNs referred to in the above table: 
each has nine digits. 

All submissions should include program 
listings, hardware descriptions, run times 
and output; they will be judged for accuracy, 
originality and efficiency (not necessarily 
in that order). A prize of £10 will be awar¬ 
ded to the ‘best’ entry received within two 
months of the appearance of this article. 

Submission to: Mr M R Mudge BSc, 
FIMA, FBCS, Room 5 60/A, Department 
of Mathematics, The University of Aston 
in Birmingham, Gosta Green, Birmingham 
B4 7ET. 

Submissions will only be returned if 
suitable stamped addressed envelopes 
are included. 







TWO MICRO 
COMPUTERS IN ONE 



A16 BIT MICRO & AN 8 BIT MICRO 
ALL IN THE SAME COMPACT UNIT 

FOR ONIY £2,390 


What’s the right micro for your business — now and in the 
future a 16-bit system or an 8-bit system? 

The LSI System M-Four gives you both in one unit, 
at low cost. 

As an 8088 16-bit micro, the System M-Four offers you 
multi-tasking capability plus features such as — immediately 
available disk options: floppies plus Winchester drive — 128K to 
256K RAM — full range of operating systems: MSDOS, CP/M, 
CP/M86, M/PM86. 

Press a button — and its a sophisticated Z80B 8-bit micro, 
using proven business applications software such as SUPERCALC 
MAP and WORDSTAR. 

“To err is human. . 

... So LSI software packages have their own ‘Software 


Application Mat’ which fits over the keyboard and allows complex 
multi-key functions to be performed with a single key-stroke. It 
makes everyone an expert - and reduces errors. 

British built for British users. 

LSI is part of the CPU group — which also supplies terminals 
and other peripherals to leading micro manufacturers. 

We can provide immediate support and assistance through 
our network of Regional Business Centres. 

Find out more about LSI 

Complete the coupon and we’ll send you more information on the 
LSI System M-Four. 

^ Please send me more information on LSI System M - Four ^ 


i 





... -M 


■liiiilii! 


Name. 


itfl tilM 


■ Position. 


LSI Computers Limited, Copse Road, St. Johns, Woking, 
Surrey GU21 1SX. Telephone: (04862) 23411 Telex: 859592 

PUTS BRITAIN BACK IN FRONT 


Company. 

Address— 


.Telephone, 


LSI Computers Limited, Copse Road, St. Johns, Woking, 
Surrey GU21 1SX. F4 
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COMPUTER ANSWERS 



Send your queries to Len Warner, 35 St Julian’s Road, St Albans, Herts. 
Please note that Len cannot answer questions on an individual basis, 
so please don’t send an SAE with your query. 


Cfor 


communication 

I wish to download software 
I have developed on an Onyx 
C8002 to a Superbrain for 
testing under CP/M. I am a 
little unsure of how to write 
the driver software in C to 
handle the communication 
between the two machines’ 
IEEE ports. I should be 
grateful if you would 
recommend any books I 
could read to help me solve 
the problem. 

H Frost, Shepperton, 
Middlesex . 

For the C language used for 
the driver program I would 
recommend C Programming 
Language by Brian W 
Kemighan and Dennis M 
Ritchie, obtainable from 
Lifeboat Associates, PO Box 
105, London WC2H 9LU. 

One of the best books on CP/ 
M that I know is The CP/M 
User's Guide , published by 
McGraw-Hill/Osbome. The 
CP/M Handbook by Rodney 
Zaks (published by Sybex) is 
also excellent, although not 
going into the inner workings 
of CP/M to the same extent. 
The Digital Research CP/M 
handbooks are also essential 
for your project, but I expect 
you are familiar with these. 

P L Mcllmoyle 


Scoring with Alf 

I have heard that there is 
available a micro that can 
not only play a tune, but can 
also print out the music onto 
manuscript paper. Can you 
please tell me more about it? 
A P Hawkins, Camber ley, 
Surrey 

The system you have heard 
about might well be the Apple 

II computer fitted with an Alf 
Products MCI 6 or MC Music 
Synthesiser board. This 
provides facilities for 
composing music on screen. 


and displaying it in full 
musical notation. The 
resultant music can then be 
played through the user’s 
external audio system. By 
using a high-resolution 
graphics printer like the Epson 
MX 100 it should also be 
possible to print out the music 
score, screen by screen. 

Details of the Alf synthesiser 
boards are in PCW May 
1981. 

P L Mcllmoyle 

m/c — more 
complex? 

I have heard a lot recently 
about games being better in 
machine code than in Basic, 
but because I have only 
recently come into the world 
of computers I have yet to 
grasp fully what machine 
code is, why it is faster and 
most importantly, how I get 
to use it Also, are there any 
drawbacks to using it? 

Leslie J Lauw, Ongar, 

Essex . 

Machine code is the language 
that the computer itself 
understands directly. 
Languages such as Basic have 
to be converted into machine 
code before they work. This 
means that a) you have more 
direct access to the computer 
itself, and b) time is not 
wasted while converting from 
another language to m/c. 

Using m/c is not particularly 
difficult, though the most 
convenient way of entering 
your own programs is via an 
assembler, which converts the 
m/c mnemonic into its 
respective hex codes (the form 
which the computer can 
execute) and then puts them 
into memory ready for easy 
access. The only drawbacks 
are the facts that some more 
complicated operations such 
as floating-point arithmetic are 
rather difficult unless you 
know how to access the FP 
routines in the ROM of the 


computer you are using (this 
isn’t usually too difficult). 

Also m/c is a little less easy 
for the beginner to understand, 
but with the aid of a good 
book it isn’t really that hard. 
James Walsh 

Forth facts 

I have taken an interest in 
the Forth computer 
language, after reading the 
article ‘Go Forth and 
multiply’ in the December 
81 issue of PCW . Can you 
recommend some books on 
Forth and tell me where I 
could obtain them? 

(Name withheld by request) 

The best introductory book on 
Forth is Starting Forth by 
Leo Brodie of Forth Inc, 
published by Prentice-Hall. 

For more detail on an 
implementation of Forth, the 
book Threaded Interpretive 
Languages by R G Loeliger, 
published by Byte Books, 
describes the development of a 
Z80 Forth system. 

Both these books are 
available on mail order from: 
Mine of Information, 1 
Francis Avenue, St Albans, 
Herts AL3 6BL, at £12.90 
and £15.90 respectively 
(phone St Albans 52801 to 
check availability), or from 
Com sol Ltd, Treway House, 
Hanworth Lane, Chertsey, 
Surrey, KT16 9LA, at £15.60 
and £18.50 each. 

Just published by Wiley is 
The Complete FOR TH by A 
T Winfield, but I have not yet 
seen a copy. The price, 
however, is very reasonable at 
£6.50. 

John Yale 


Easy deletion 

I have recently started to use 
an Osborne 1 portable 
microcomputer, and am 
generally impressed by it. 
The keyboard is not as solid¬ 
feeling as I would like, but 


must obviously be light for 
portability. However, there is 
one curious and awkward 
omission, which is the lack 
of a DEL (or RUBout) key. 
This is particularly 
frustrating when using 
WordStar, as deleting the 
character just typed then 
needs Control-S to 
backspace, followed by 
Control-G to delete the 
character the cursor is then 
on, rather than just pressing 
DEL. Is there anyway to 
provide a DEL function on 
this machine. 

(Name and Address withheld 
by request) 

There are in fact at least two 
ways to overcome this 
problem. The first is to make 
use of the ability to program 
the numeric pad keys to 
generate the ASCII code for 
DEL (7F hex). 

Alternatively, and much 
simpler, pressing Control 
together with the minus sign 
key will generate DEL. 

P L Mcllmoyle 


Simple sidescroll 

Recently I saw a program 
running on a BBC 
microcomputer that 
appeared to scroll the screen 
sideways! I am intrigued by 
this — how is it done? 
Whilst on the subject of the 
BBC micro, how can I be 
sure that programs written 
on my 32k machine will still 
run on a 16k machine? 

Nick Parker, Enfield 

As you will see from this 
simple program below, 
scrolling the screen sideways 
is very easy. You simply alter 
the parameter X in the VDU 
23 command here: VDU 
23;13,X,0;0;0; 

10 FOR X=0 TO 100 
20 VDU 23;13,X,0;0;0; 

30 Q=INKEY(10) 

40 NEXT X 

(Line 30 is simply a delay). 
You could also refer to 
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‘Accessing the 6845’ article in 
the December issue of the 
BEEBUG magazine. 

To answer your second 
question, there is a built-in 
*FXcall to simulate a 16k 
machine; thus you can even 
simulate a 16k disk-based 
machine. Typing *FX 254,1 
followed by Control and 
Break together will give you a 
16k sign-on messsage. To 
return to normal use *FX 
254,255, followed by Control- 
Break. 

BEEBUG — Independent 
User Group for the BBC 
Microcomputer. 


Tan RAM 

I need some 2114 RAM 
chips for the Tanex board on 
my Tangerine Microtan. 

What sort are suitable? For 
instance, could I use 450 ns 
low power chips? 

J Strutt, Epperstone, Notts 

Generally speaking, it is 
important to make sure that 
the speed of the chips, as well 
as the reference number, is 
appropriate for your 
application. As the Microtan 
uses a 6502 CPU, the 450 ns 
should be perfectly adequate. 
Low-power chips are unlikely 
to be needed unless you are 
running off batteries, or have 
an inadequate power unit. 
However, they would certainly 
do no harm in your Microtan, 
and could be regarded as a 
bonus. 

P L Mcllmoyle 


Medical 

examination 

I am considering a computer 
in the £200 range for some 
medical and financial 
applications, So far I have 
narrowed the choice to the 
Newbrain model A, and the 
Sinclair Spectrum (48k). 

The Newbrain offers 
greater memory expansion 
(to 512k), higher resolution 
graphics with an 80-column 
display option (for word 
processing), and interfaces 
which would allow disks and 
CP/M to be used. The 
Spectrum offers colour and 
sound, and the likelihood of 
cheaper disks, but seems to 
have limited expansion 
potential. How would you 


compare these for my 
application? Also, how does 
the Newbrain ANSI Basic 
compare with the Sinclair 
Basic? 

A Wetter , London N1 

As with so many questions it 
is, as you imply, very much a 
matter of selecting the right 
machine for your particular 
application, rather than one 
being ‘better’ than another in 
some general way. In your 
case the Newbrain seems to 
me to have a number of 
attractions. Firstly, it is 
generally about twice as fast 
as the ZX Spectrum in most 
benchmarks. Assuming that 
your medical work calls for 
searching databases of some 
type, this could be quite 
significant. 

Secondly, the Newbrain has 
what is essentially a standard 
typewriter keyboard. If you, or 
anyone entering data on your 
behalf, can touch-type, this is 
a very great advantage over 
the Spectrum and its multi¬ 
function keys, with only 
limited movement. If you are 
a novice programmer these 
multi-function keys can be a 
great help, but with more 
experience they can become 
rather frustrating (which is 
only to say that the Spectrum 
is just right for its intended 
market!). 

Again, if you want to use 
commonly available 
professional software, the 
ability of the Newbrain to 
support standard size disk 
drives, and to run the‘industry 
standard’ CP/M operating 


system is of great advantage. 

On the other hand, the 
Spectrum offers a cheaper 
route to a system complete 
with disk drives (once the 
special micro-floppy drives 
become available) and a 
printer, and does provide 
colour graphics, if that is 
significant for your applications. 

As regards the two versions 
of Basic, both strike me as 
being above average. The I/O 
handling on the Newbrain is a 
little complex, but very 
powerful, while the Sinclair 
Basic offers a much better 
method of handling sub-strings 
than does the more usual 
Microsoft Basic. Newbrain 
Basic is compiled rather than 
interpreted, and has some 200 
error codes. This provides a 
better level of error spotting 
than with the usual interpreted 
versions. 

P L Mcllmoyle 


Easy upgrade 

I have a 16k ZX Spectrum 
with an issue two circuit 
board. This version has 
empty sockets for the 
memory expansion chips. 
Could you please advise me 
of the chips required to 
upgrade the memory to 48k? 
Andrew G Mason , Colchester 

For those who don’t know the 
story so far, there have been 
two versions of the Spectrum 
printed circuit board. Version 
one requires an extra PCB to 
carry the 32k memory 
expansion chips, mounted 


‘piggy-back’ style on the main 
board. When the board was 
redesigned, space was found 
for the expansion memory 
chips (and the necessary 
address decode logic chips) on 
the main board. This means 
that version two Spectrum 
owners can upgrade to 48k by 
just plugging in the extra 
chips, provided they don’t 
mind invalidating the 
guarantee when they take the 
back off. 

You can tell which you 
have, without opening it up, 
by examining the edge- 
connector at the back. If the 
gaps between the contact 
fingers are about the same 
width as the fingers, it is 
version one. If the gaps are 
much narrower than the 
contact fingers, it is version 
two. 

The chips involved are; 
Memory decode: IC23 - 
74LS32, IC24 - 74LS00, 
IC25 - 74LS157, IC26- 
74LS157. 

Expansion RAM; eight 
TMS4532-3 32k x 1 bit 
dynamic RAM. 

Since 32k DRAMs are not 
easily available, it is much 
cheaper to buy your memory 
expansion as a chip set. There 
are several suppliers 
advertising at prices around 
£30. 

Watford Electronics, 33 
Cardiff Road, Watford, Herts, 
sell a Spectrum Upgrade Kit 
at £29.95 inc post & VAT, or 
you can buy it over the 
counter (phone Watford 
37774 to check stock). 

Len Warner 
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Dick Olney tries out 


The Dragon 32 was launched last Autumn 
at the PCW Show and became one of the 
top sellers during the Christmas period. 
Despite setbacks in production it seems set 
to do well over the coming year, par¬ 
ticularly when more software becomes 
available. The Dragon is based on the 
Motorola 6809 processor and offers 32k of 
RAM as standard for around £200 includ¬ 
ing VAT. The price includes Microsoft 
Extended Colour Basic, all of which makes 
the Dragon very similar to the Tandy Color 
Computer. Tandy has replied by dropping 
its prices, but the Dragon remains a 
better deal. 

The Microsoft graphics are easy to use, 
but give average results with a rather sub¬ 
dued selection of colours. This means that, 



PLAY 


for arcade type games at least, the Dragon 
is not a particularly earth-shattering piece 
of hardware. Despite this I was pleased to 
find a good selection of high quality games 
readily available, though there’s nothing 
very innovative. 

Dragon itself has a small selection of 
cartridges on sale, all of which are cover 
versions of old favourites (but then what isn t 
these days?) and a range of cassettes, only a 


some Dragon 32 games . 


few of which are games. Microdeal of 
Bodmin has long been supplying software 
for the TRS-80 Color, and has thus very 
quickly established a huge range for the 
Dragon 32. Their selection is indeed 
impressive and includes games that I 
reviewed for the Tandy (such as the 
excellent Space Traders — now renamed 
Space Monopoly) as well as those below 
and many more. 

All of the games 1 reviewed came on 
cassette, except the two Dragon Data ones, 
which are ROM cartridges. You will thus 
need a reliable cassette player as well as a 
pair of joysticks to play them. 

Software supplied by Microdeal of 
Bodmin (0726 67676) and ASP Micro 
Systems of Islington (01-395 9095). 



Game: Ghost Attack 
Supplier Dragon Data 
Price; £24.95 

Here is Dragon Data’s Pac-Man rip-off, 
a version copyrighted way back in 1981 
by Compterware according to the title 
screen. You are chased by Huey, 

Dewey and Louie around a fairly exten¬ 
sive maze containing no less than eight 
energy dots. This preponderance of dots 
is compensated for by the very brief 
period in which you can banish your 
persecutors. 

The graphics on Ghost Attack are 
very clear but rather clumsy and not as 


colourful as they might be. Your charac¬ 
ter makes a sound like two glasses clinking 
together as it eats up the dots, and 
various other highly descriptive sound 
effects are included. There is nothing 
particularly special about Ghost Attack, 
but nevertheless it’s well-produced and is 
probably the best Pac-Man you’ll find for 
this machine. Mind you at that price it 
should be!! 


Presentation: 
Use of graphics: 
Addictive quality: 
Value for money: 
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Game: Katerpillar Attack 
Supplier: Microdeal 
Price: £8 


No prizes for guessing that this is the 
Dragon version of Centipede, the 
copyright of which is one of those held 


by Atari (‘our game’) UK, and which I 
reviewed in last month’s Screenplay. Like 
Donkey King, Microdeal’s other new 
game, this one is licensed from an 
American outfit called Tom Mix 
software. 

In case you’re not familiar with the 
game and missed last month’s issue (God 
forbid!), it involves moving a small oval 
base around the bottom of the screen 
while firing upwards at long centipedes/ 
caterpillars, each of whose segments has 
a life of its own. The playing field is 
scattered with mushrooms which take 
four shots to destroy. New mushrooms 
appear whenever you hit a caterpillar 
segment and in the wake of the creatures 
(fleas in the original but described as 
spiders in the introduction to Katerpillar) 
that occasionally hurtle down at you 
from the top of the screen. 


Katerpillar is fast-moving with good 
graphics and sound. It certainly isn’t 
nearly as exciting as the Atari cartridge 
version, but then it costs less than a third 
of the price. My only major criticism is 
that the base will only move very slightly 
in a vertical direction so that it’s virtually 
impossible to escape the caterpillar seg¬ 
ments when they reach the bottom. 
Incidentally, this also has the effect of 
making the game even more like Space 
Invaders, to which it is closely related. 
Still, this is an exciting game with plenty 
of mileage. 


Presentation: 
Use of graphics: 
Addictive quality: 
Value for money: 
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Game: Alcatraz II 
Supplier: Microdeal 
Price: £8 

This is a very simple yet interesting 
game built around escaping from that 
infamous prison. Each frame involves 
manoeuvring your prisoner (shown in 
green) around a five-by-five grid of tun¬ 
nels. Most of the tunnels are barred by a 
number of gates. These gates are 
impassable, but disappear when a guard 
— of which several are always in 
evidence — goes through. The guards are 
quite stupid, but will chase after you if 
given a direct view down the tunnel. As 


soon as you turn the comer, however, 
they will forget about you and go off in 
another direction. 

The idea of the game is to persuade 
the guards to open enough gates to allow 
you a free run to the exit on the left hand 
side of the screen. Things are com¬ 
plicated further by wall lasers which 
periodically appear from the top or side 
to fill either all vertical or all horizontal 
tunnels with their deadly discharge. A 
a few seconds’ audible warning is given 
before the lasers begin to appear, allow¬ 
ing you to position your prisoner in a 
safe place. Whenever the lasers fire, a 
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number of the gates are restored — thus 
having the effect of starting all over again. 

The instructions to this game suggest 
that other evils, notably the Minotaur, 
inhabit some of the later wings; but due 
to total incompetence I failed to gain any 


proof of this. Although this game is 
highly addictive, perhaps because it’s 
quite difficult to start with, the mechanics 
of it are rather trivial and, like most of 
the Dragon games, the graphics are fairly 
primitive. 


Presentation: 
Use of graphics: 
Addictive quality: 
Value for money: 
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Game: Cave Hunter 
Supplier Dragon Data 
Price: £19.95 

If I said that this game involved moving 
a character around a maze, while being 
followed by several creatures that eat 
you if they catch you; unless you’ve 
recently consumed a power deposit, in 
which case you can eat them, what name 


would immediately spring into mind? 

But, you gasp, surely Dragon’s Pac-Man 
rip off is called Ghost Attack and is 
reviewed elsewhere in this month’s 
Screenplay? Well, you’d be right, except 
that in the short list of Dragon games 
cartridges available, along with Invaders 
and Asteroids, there’s not just one, but 
two Pac-Man look-alikes. 

Within the maze there are four energy 
packs (randomly placed) and four white 
squares of treasure. The idea is to leave 
your home at the top of the screen, get 
one treasure at a time, and return it to 
your base. After a few seconds a number 
of extremely vindictive cave monsters 
come out from their lair to abuse you. 
They travel quite fast and are very smart 
— though, as I’ve said, the tables are 
turned if you pass over one of the red 
power squares. 

Clearly the details of this game are dif¬ 
ferent to its famous forerunner, but 
nobody could deny that the principles are 


still there. If anything, I found Cave 
Hunter rather too difficult. It is essential 
to eat a power square before dropping off 
any treasure since otherwise the cave 
creatures will crowd around the entrance 
to your base, making it impossible to re¬ 
enter the game. Nevertheless the 
graphics are excellent — as are the 
joystick responses and general playing 
speed. Personally I’d never dream of 
paying twenty quid for Cave Hunter 
(mind you, I must admit that by now I’m 
sick to death of Pac-Man and its many 
pretenders) and, considering the high 
price of cartridges, I’d expect something 
more exciting — or at best more original. 
Still as arcade type games go on this 
machine this is one of the most 
challenging. 


Presentation: 
Use of graphics: 
Addictive quality: 
Value for money: 
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Game: Dragon Trek 
Supplier: Salamander Software 
Price: £9.95 


And so the battle against the Klingons 
goes on! Here is a polished version of 
that grand-daddy of computer games, 
with most of the standard features. At 
the beginning you have the choice of 
playing over a 6x6, 8x8 or 10x10 grid 


(representing the galaxy) with 10 dif¬ 
ferent levels of difficulty. You spend 
most of the time looking at the tactical 
status display, which is a short-range 
scan of the quadrant you are occupying 
(showing stars, bases and Klingons) 
along with various information about 
your position and status. 

The commands are initiated by a 
single key and include warp drive (w), 
long range scan (c), shields (s) and 
damage control (d). A red ‘u’ flashes at 
the bottom of the tactical status display 
when Lieutenant Uhuru has a message 
for you; this can be viewed by pressing 
the (u) key. Phasers are controlled by the 
first three number keys, giving three dif¬ 
ferent ranges requiring proportionate 
amounts of energy. 

Photon torpedoes can be launched — 
their path is controlled by the right hand 
joystick. This joystick is also used to 
move the ship on impulse engines when 
docking into retreat. Additional features 


include black holes and super-novae, 
though there are no planets to mine and 
neither Spock nor Scotty are given their 
usual prominence. The graphics are 
limited but colourful and decidedly 
enhance the game’s attractions. 

The idea, of course, is to destroy all 
the Klingons in the shortest possible 
time, a task which is not easy at the 
higher skill levels where long range trac¬ 
tor beams and secondary waves of 
enemy ships are common. If nothing else 
the game of‘Star Trek’ has passed the 
test of time, and remains a must for any 
microcomputer games enthusiast. This 
version may not be as sophisticated as 
many that I’ve seen, but it’s well presen¬ 
ted and should provide hours of fun. 


Presentation: 
Use of graphics: 
Value for money: 
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Game: Mansion Adventure/Jerusalem 
Adventure/Williamsburg Adventure/ 
Ultimate Adventure 
Supplier: Microdeal 
Price: £8 each 

This set of classic adventures from 
Microdeal should prove extremely 


popular with Dragon users. The format is 
fairly standard, and the tasks interesting 
but not over-taxing. In the first three you 
are set a task and wander off into the 
scenarios suggested by the titles. 

Though there are not as many locations 
as one might expect, the action is 
imaginative, with plenty of humorous 
red herrings. 

The Ultimate Adventure starts in a 
marketplace, in which many items are 
available, each of which has a number of 
uses. You start out with $250, with the 
idea of the game being to increase this to 
$1000. All the merchandise has a dif¬ 
ferent price but the last item on the list, a 
clue, will always cost you all your 
money so it’s best to buy this last while 
your funds are low. The locations repre¬ 
sent a wide variety of different environ¬ 
ments including the Arctic, a desert and 
an ocean, and space. You begin with 250 
strength points which decrease 


throughout your various encounters. To 
regain your strength you must spend time 
in the infirmary, but you’ll have to find it 
first! 

If you’ve got a Dragon and haven’t yet 
tried an adventure game on it, these are 
as good as any, though they might prove 
rather simple for the really experienced 
adventurers. The first three are in an 
entirely traditional format, whilst the 
fourth offers something slightly different. 
If you are unfamiliar with adventure 
games you should note that, although 
they may take some considerable time to 
complete, once solved they are of no 
further interest and this should be kept in 
mind when assessing their value for 
money. 

Presentation: 

Complexity: 

Value for money: 
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Game: Donkey King 
Supplier. Microdeal 
Price: £8 


This is Microdeal’s latest release and is, 
of course, a version of the curiously 
named arcade game ‘Donkey Kong’. 

The scenario is an old warehouse where 
a huge gorilla (clearly a relative of King 
Kong) is holding a young woman 
prisoner. Each frame (there are four) has 
a different configuration of horizontal gir¬ 
ders linked by ladders, with the 


belligerent ape and his terrified captive at 
the top. To start with, your job is simply 
to climb from the bottom of the screen to 
the top and rescue the girl, though this is 
complicated by the endless supply of 
barrels which are consistently hurled 
down at you by the gorilla. 

You use the joystick to control a little 
character who leaps whenever you press 
the fire button. Apart from jumping over 
the barrels your only other defence is to 
smash them with a mallet, of which two 
are available at different levels of the 
screen. These mallets will destroy the 
fireballs which wander about the place, 
but possession of them is only tem¬ 
porary, and you cannot climb any lad¬ 
ders while holding one. 

If you manage to reach the top on the 
first frame the scene changes. Now you 
must run over eight ‘plugs’ symmetrically 
positioned in the structure, whereupon 
these will disappear — eventually caus¬ 
ing the girders to collapse and the gorilla 
to fall to the floor. This time there are no 
barrels but plenty of fireballs. As the 
game goes on all sorts of hazards appear 


including conveyor belts, furnaces, and 
lifts, each demanding a different strategy. 

I have always felt this game was one 
of the most interesting and challenging 
around, and this version is one of the 
best you’ll find on a micro. It offers two 
different playing speeds for one or two 
players with the option of a ‘practice’ 
game in which you get 12 men instead of 
three. Full instructions are available at 
the beginning. 

Three copies of Donkey King are 
included on the tape, giving three dif¬ 
ferent colour schemes. The third is in the 
highest resolution graphics and is thus 
less colourful than the other two, but was 
nevertheless definitely my favourite with 
crisp detailed graphics almost up to the 
standard of its arcade peer. If I had to 
recommend one arcade type game to a 
Dragon owner this is certainly the one 
I’d choose; it’s well worth the money. 


Presentation: 
Use of graphics: 
Addictive quality: 
Value for money: 




Game: Storm 
Supplier Microdeal 
Price: £8 


This is the first micro version I’ve seen 
of the spectacular arcade game Tempest, 


reviewed last summer in the Arcade Ace 
slot. As you’ll appreciate, the graphics 
and noises don’t even come close to the 
original but, nevertheless, Storm is well 
thought out and has a nice feel to it. 
Using the right joystick (it’s a one-player 
game) you move a white bar around the 
edge of a receding tube or tunnel, rep¬ 
resented as a series of coloured lines 
forming a segmented pattern. Pressing 
the fire button discharges a burst of fire 
along the segment whose end you are 
covering. 

Various coloured bars float outwards 
from the centre of the screen along the 
segments, and it is these which you must 
destroy. They will zap your bar if they 
make contact and, in addition, the orange 
ones (called ‘Millibars’) will chase you 
around the edge of the tube if they are 


allowed to reach it. Mostly the bars will 
approach in rotation but every so often a 
massive attack is launched in a colourful 
melee. 

Storm, though much easier to play 
than the arcade Tempest, is somehow 
hypnotic to play. The graphics are simple 
but professional, and the subdued sound 
effects are among the most bearable I’ve 
heard on the Dragon. There are no 
instructions, so it may take a little while 
to work out what’s going on, but if you’re 
looking for an arcade game this should 
prove good value for money. 


Presentation: 
Use of graphics: 
Addictive quality: 
Value for money: 
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PC IF welcomes approaches from would-be 
writers, even those who have never appeared 
in print before. In this game it’s often those 
with practical experience who have impor¬ 
tant things to say so we don’t mind if your 
prose is less than perfect — providing sub¬ 
missions have a sensible structure and 
follow a logical sequence, we can take care 
of the polishing. 

If your article is already written, send it 
in — taking care to ensure that your name 
and address, together with a daytime phone 
number if possible, appears on both the 
covering letter and the manuscript. Manus¬ 
cripts should, preferably, be typed or prin¬ 
ted out (dot matrix output is quite acceptable) 
but must be double line-spaced with ample 
margins top and bottom and on each 
side. Make sure you keep a copy of 
everything you send us. 

We can now accept articles on a limited 
number of disk formats: standard IBM 
3740 single-sided, single-density 8in, and 
the following 5 l A in formats: Superbrain 


SSDD 35-track; RML 380Z SSSD; Sharp 
MZ-80K/A DSSD, Cromemco SSSD, 
Nascom DSSD, Rair/ICL DSDD, SD 
Sales SSSD, Triton 35 track SSDD and 
ACT Sirius 1 (CP/M-86 or MS-DOS) 
single-sided. By prior arrangement we can 
accept stuff over the phone by modem using 
BSTAM at 300 baud but as we can only do 
this during office hours (10am to 6pm) it’s 
not exactly a cheap way of getting your arti¬ 
cle to us! In the near future we hope to be 
able to accept material by The Source and 
Rewtel. Please note that if you want to send 
your article in this way, it should be as an 
ASCII file rather than as a ‘work file’ for 
any one type of word processor — ie, use 
your word processor to print the text to disk 
instead of to paper. 

Please note that we cannot undertake to 
return manuscripts, diagrams and photo¬ 
graphs, although we always try to return the 
latter. We can only return disks if they are 
accompanied by adequate postage and 
packaging. 


If you have an idea for an article or a 
series, write us a letter outlining your ideas. 
A one- or two-page synopsis giving the pro¬ 
posed structure, sequence and content is 
what we’re looking for. But before you send 
anything to us, take a good look through 
PC IV to see what sort of articles get 
published and to see what style of writing 
we prefer (basically, avoiding promposity 
at one extreme and flippancy at the other). 
Also take a look through the Back Issues 
advert to see what sort of things we have 
already published — no point in re-inventing 
the wheel. 

Once you’ve sent off your article or pro¬ 
posal, please don’t hassle us for a decision. 
We receive far more submissions than we 
can ever use and it takes us a while to sort 
through them, acknowledge receipt and 
give an opinion one way or the other. Please 
be sure to tell us if you’ve sent the article to 
another magazine — it would be very 
awkward indeed if the same article appeared 
simultaneously in two publications! Frank¬ 
ly, we’re more likely to accept something 
which has been offered exclusively to us. 

Finally, we do pay for published work 
but please be patient! Payment normally 
follows about 4-6 weeks after publication. 
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512 x 512 GRAPHICS 

Digisolve offer you a way to increase your graphics speed and resolution. Using a high speed graphics processor our cards 
draw lines and characters FAST. The graphics processor works in parallel to the host machine, and gives you the power of 
using a co processor specifically designed for graphics. With drawing rates of up to 1,500,000 pixels per second lines appear 
instantly to speed up your plotting. 

With the resolution, we offer new possibilities for software and systems. No longer is it necessary to consider one of the new 
16 bit personal computers because of their better graphics. Digisolve offer a card designed for the Apple II to give 512 x 
512 monochrome graphics. With the development of an 80 x 57 line Visicalc and Applewriter pre-boot serious business 
users are no longer finding 80 column cards good enough. We also offer a colour unit designed to connect to any computer 
and give the same resolution but with 64 colours. 

Digisolve are committed to the development of graphic systems and character display equipment and have a rapidly 
growing soft-ware base to help you use better graphics. 


APPLE II 

Digisolve’s Apple II High Resolution Vector Graphic Processor Card 
quadruples the screen resolution and saves using up your Apple’s memory 
space. With enhancements to Applesoft that use our card to provide powerful 
graphic functions software conversion is simple. 

* Draws vectors at up to 1,500,000 pixels per second 

* 512 x 512 pixels resolution 

* Graphics and characters mixed, allows proportional spacing and up to 85 
characters by 57 lines of text 

* 64K bytes of on board memory will store two pictures for animation or have 
one text and one graphics page 

* 4 different line types for clarity 

* Blocks of variable sizes may be drawn to speed up area filling 

* Read modify write mode for drawing cursors 

* Screen read mode for dumping drawings to a printer 

* £399 + VAT + P&P 

SOFTWARE: Visicalc and Applewriter pre-boot. Architectural Design & 
Modelling. Kitchen Design. Draughting. Report Presentation. 

Turtle Graphics, TASC & Apple Soft software support. 



VGP 64 



VGP64 


AIRE & CALDER WORKS 
CINDER LANE, CASTLEFORD 
WEST YORKSHIRE 
TELEPHONE: (0977) 513141 
TELEX: 557661 AGRAM 
A MEMBER OF THE LAMBSON GROUP 


Digisolve offer you high resolution colour graphics too. Designed to plug into 
any computer with a bus host adapter. The VGP 64 gives you 512x512 
pixels in 64 colours. With its own vector processor and 384 K bytes of 
memory your computer can become a sophisticated graphics system. 

* 64 colours that may be expanded with a pallette or extension video ram card 

* 512 x 512 pixels resolution with fast vector processor 

* 384 K bytes of video ram on board 

* 2 pictures may be stored simultaneously in full colour for animation 

* In monochrome 12 pictures may be stored and selected for display under 
software control 

* Available as a boxed unit complete with power supply, or in board form to 
oem customers 

* Will plug into Apples, IBMs, S100 systems, PDPIIs or any computer with 
a bus 

* Available in several versions: 8 colour £799 64 colour £899 

COMING SOON: Terminal emulations including TEK 4010 in 
monochrome and colour. Character displays 80 x 24 and A4 size. 


VDU BOARD 

Digisolve offer you the cheapest way to make a scrolling VDU with our 
intelligent 80 x 24 VDU card. With over 50 control functions the card works 
at up to 19.2 K band. 

* 80 Characters x 24 lines of text 

* Characters are properly formed with descenders 

* Block graphics option 

* Fully scrolling at 19.2 K band 

* Keyboard and RSZ 32 data input 


APPLE II is the Trade Mark of Apple Computers Inc. 
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READ ALL ABOUT IT 

Documentation can make or break a product — particularly when that product is aimed at the naive 
user. Jane Bird investigates the varying standards, and calls for higher quality from manufacturers. 


Computer manufacturers may be missing 
out on vast market opportunities by fail¬ 
ing to provide good documentation for 
their products. As the marketplace gets 
bigger there are more and more users 
coming to computers for the first time. 
For them the standard of documentation 
can be the difference between mastering 
the new technology and being defeated by 
it. It is of vital importance. And if they can 
catch a glimpse of a product’s documenta¬ 
tion before they buy it, then this may be 
the deciding factor on whether or not they 
make the investment. 

In the past, documentation of computer 
products has been notoriously bad. All 
too often the task has fallen to the very 
experts who designed the software or 
hardware. These people are the least 
qualified to explain a system to a non¬ 
expert. They can’t imagine what it feels 
like not to understand computers, or to be 
frightened of them, and they certainly 
can’t explain them to the layman. 

But the signs are that this is beginning 
to change. Good documentation is 
another weapon that a company can 
muster in the ever fiercer field of interna¬ 
tional competition. 

It is rather sad, perhaps, that the 
company which seems to have done most, 
or had most influence in setting new 
documentation standards is the 
monumental institution IBM. How much 
more satisfying if it had been the brain¬ 
child of one of the dynamic small young 
companies! Nevertheless, IBM it is and 
others are following suit. 

According to Joe Maiorano, former 
senior accounts representative at Micro¬ 
Pro, the standards that IBM selected have 
stuck. 

‘IBM has pioneered a standard for 
documentation along with all the other 
hoopla over the IBM Personal Computer. 
Microsoft and Digital Research have 
already followed IBM’s format. Micro¬ 
Pro has come out with newly formatted 
versions of the Wordstar manual in the 
US although I can’t say when these will be 
available in the UK,’ Maiorano told PCW. 
But the Wordstar manual will still be 
written in American English as Micro-Pro 
is concentrating its language effort on 
French, German, Swedish and Italian. 

Maiorano agreed that documentation 
can be a big selling point. ‘If a product is 
new it is difficult to market without really 
fine documentation. I looked at a couple 
of word-processing packages lately which, 
although they tended to be very powerful, 
had such haphazard documentation that a 
customer wouldn’t look twice at the 
product. 

‘On the other hand, a product that is 
established with a reputation is different. 
In the case of a product like Wordstar 
people come in asking for it and it doesn’t 


matter what the documentation looks like 
- they know the product is an industry 
standard. So terrified are people about 
incompatibility and getting lumbered with 
some weird, idiosyncratic package, that 
they’ll accept bad documentation just to 
keep in the mainstream. 

‘But software piracy bears a lot of 
responsibility for poor manuals. One 
problem with documentation can arise 
when people obtain illegitimate copies of 
Wordstar,’ said Maiorano. ‘I have seen 
some people receive a disk with a really 
poor photocopy of the manual, and neith¬ 
er the training package nor the quick 
reference card.’ This happens when deal¬ 
ers and others sell illegal copies of soft¬ 
ware and have to drum up the documenta¬ 
tion by underhand means. 

But I mentioned that there are indica¬ 
tions that manufacturers are becoming 
more aware of the need for accurate and 
intelligible manuals for non-experts. 

One new company set up to produce 
documentation for naive users is Bad- 
deley Associates, based near Cambridge. 

When beginning a manual they take as 
their starting point the role of the naive 
end-user. ‘This role can be very difficult 
for the companies to enact for themselves. 
Their technical writers and programmers 
are too close to the material to know how 
it would appear to a newcomer,’ says Julie 
Baddeley. 

She believes that we have got away with 
bad documentation in the past because 
packages haven’t been sold in large 
enough numbers. Users have had fewer 
packages to get to grips with, and have 
heroically risen to the challenge. But now 
packages are sold by thousands rather 
than hundreds. 

At exhibitions and in shops people will 
leaf through manuals and it may be their 
main way of acquiring information and 
impressions about a product. 

Baddeley points out that this can contri¬ 
bute significantly to sales at exhibitions. 

‘The situation at the moment is that if 
you go to a show and try to look at a 
manual on a company’s stand either they 
haven’t got it or it is hidden in a desk 
somewhere. Companies may be missing 
out on a potentially massive marketing 
tool.’ 

But it is not as simple as just imagining 
the user to be a complete novice. The 
manual has to be equally useful to experi¬ 
enced and sophisticated users who simply 
need a reference tool. 

Gne of the major challenges in produc¬ 
ing a manual is that it has to cope equally 
with the total newcomer and with the 
accustomed user who needs a reference 
tool. 

In the introduction Baddeley Associ¬ 
ates try to explain ‘what a product is for, 
not just how to use it. We try to explain 


why you do what you do rather than just 
telling the user to do it.’ 

The manual must serve as a convenient 
reference volume for the experienced and 
sophisticated user. Having helped the 
first-time user to learn the system it must 
not then drive him to frustration and 
distraction with regular use. 

One way of handling this is to begin 
with a so-called tutorial section, ‘although 
tutorial is an ambiguous word which may 
or may not include a worked example,’ 
said Julie. 

At the user end business systems are 
not usually purchased by the people who 
are actually going to use them. ‘Often the 
person who has manually to use the 
system will not be an enthusiast and you 
have to bear in mind their level of 
computer knowledge. Nothing in the 
manual may be at a higher level than that. 
Writing a manual for a Forth enthusiast 
is very different.’ 

When you are considering the total 
newcomer you may have a very limited 
customer. Baddeley Associates is writing 
a manual for a word-processing package 
to be used by five- to seven-year-olds. 
‘The author of the documentation has to 
be able to imagine the literacy level 
because you can’t use a complicated 
language to explain a system to a child. 
Nor, in its turn, can you expect the child 
to use complex language to address the 
system.’ 

One popular tutorial method in manu¬ 
als is the worked example. But Julie has 
strong thoughts on these; she doesn’t like 
them. 

‘They can be terribly frustrating. After 
all, when I sit down with my brand new 
system I want to do something that I want 
to do, rather than fiddle about with some 
ghastly convoluted and totally unbeliev¬ 
able piece of text that has to be edited and 
re-edited.’ 

Probably the single most essential in¬ 
gredient of a good manual is a good index. 
But there is more to creating an index 
than just picking out the key words. It can 
be very difficult because you can’t only 
index by words that appear in the text. 
You have to think what a person would 
actually look for. 

Take the Sirius CP/M manual, for 
example. If I don’t know CP/M and I want 
to delete a file I naturally enough look up 
‘delete’ in the index. But do I find 
anything? No. I have to look up ERA for 
ERASE. Then suppose I want to COPY, 
PRINT or DISPLAY a file. Nothing 
appears in the index under any of these 
key words. The command I actually need 
is PIP, but how on earth the first-time user 
knows this is unfathomable! And the 
Sirius is supposed to be an exceptionally 
user-friendly machine. 

‘The right sort of manual is the one that 
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The good, the bad and the patronising ... 

the managing director might read on the 
train going home from work,’ said Julie. 

‘You have to try and condense the 
material while keeping it comprehensible. 
If it still has to be 200 pages long then we 
make sure it is chopped down into clear, 
distinct sections. And take Wordstar.’ 

Maiorano agreed that the size of Word¬ 
star is too big. ‘It is totally imposing for 
first-time use - that is why the training 
guide was developed. Every copy of 
Wordstar is supplied with a self-teach 
guide composed of three levels: begin¬ 
ners, intermediate and advanced. It is set 
up for the stenographer - ring-bound at 
the top with pages which flip over as you 
progress.’ Using this tool, Maiorano 
claimed that in a day you can learn 
enough of Wordstar to create and print 
documents making use of special formats 
such as ‘underline’ and ‘bold’. The train¬ 
ing guide gives you enough to belong to 
the 80:20 club (the 80% of the people who 
use 20% of Wordstar). 

All the Micro-Pro manuals have 
undergone revision. InfoStar - the data¬ 
base management package - has been 
redocumented according to the IBM for¬ 
mat. This is a smaller ring binder in a box 
about 9 inches by 6 inches and decked out 
in the corporate colours. ‘It is written in a 
much more friendly style with more end- 
user-oriented pictures including car¬ 
toons,’ said Maiorano. 

A good manual also needs a system of 


strong visual aids to prompt the user and 
remind him where he is and what he is 
doing in the package. Baddeley Associ¬ 
ates has one specific technique which 
involves the use of a small picture of the 
screen in the left-hand margin to remind 
people which menu they’re dealing with. 

You would think, wouldn’t you, that 
having English as a first language would 
give UK manufacturers a lead over their 
Japanese rivals? This is by no means 
always the case, however, although peo¬ 
ple sometimes make a half-serious joke 
that you can see a manual is a direct 
translation from the Japanese. US com¬ 
panies occasionally get round to produc¬ 
ing English-spelt versions for the UK but 
on the whole the US has a better record 
on good documentation. 

‘You tend to get customers saying they 
want things done to the industry stan¬ 
dard, but what is the industry standard? 
It is very subjective. Some people say, 
produce to the standard of IBM, and 
others say, whatever you do, don’t pro¬ 
duce something like IBM,’ said Julie. 

‘All too often the industry standard is a 
photocopied dot-matrix sheaf.’ 

Baddeley Associates is a small com¬ 
pany consisting of Julie, her husband, 
another writer, technical expert Chris 
Jordan and a secretary. They are concen¬ 
trating on business systems’ documenta¬ 
tion at the moment. 

One interesting development on the 


documentation front is the super-user- 
friendly Lisa system from Apple and its 
competitor VisiOn. These systems use the 
‘mouse’ which allows the user to create 
and execute commands without using the 
keyboard. In a sense they represent an 
attempt to by-pass completely the manual 
stage. They allow the user to get his hands 
straight onto the machine and start doing 
meaningful tasks. Nothing is more frus¬ 
trating than being ordered on no account 
to start using the machine until you have 
read, understood and inwardly digested 
an entire 500-page manual. 

But Lisa and VisiOn, are incredibly 
expensive to build and Apple and Visi- 
Corp proudly boast of the hundreds of 
man-years’ worth of effort that have 
contributed to the product. The manual 
has an intermediate role to play for a long 
time yet. 

Baddeley noted that producing manu¬ 
als is an occupation ‘full of hassles’. As 
soon as you start documenting something 
you highlight all the faults - then you find 
the programmers want to take the faults 
out so you have constantly to change what 
you write. It is basically a job processing 
lots of information. 

The writing of the manual can be the 
turning point in a product’s life, for there 
is nothing like trying to explain a system 
to a new user for showing up the system’s 
faults - like a nasty symptom that just 
won’t be subdued. As for the cost of 
providing good documentation - it rather 
depends how you look at it. It can 
eliminate the need to produce special 
scripts for salesmen’s demonstrations, 
and it can also provide an invaluable 
support in selling the product. 

Baddeley believes that writing a manual 
is not a prescriptive task. It is not some¬ 
thing for which you can set a formula that 
will apply every time. There is currently a 
program which generates a manual 
according to standard bits of information 
that you give it about your system. Clearly 
this cannot incorporate an imaginative 
understanding of what the new user might 
find difficult. 

‘Another thing I can’t stand is the 
manual which adopts the effusively 
friendly approach. I don’t like the “Hi 
folks, this is your marvellous manual” 
style. This is all right first time but gets 
exceedingly irritating remarkably fast,’ 
said Julie. 

It can be very difficult to actually go out 
and examine what is available on the 
market because manuals are so tied up 
with software copyright. Baddeley sug¬ 
gested that the government might set up a 
centre where prospective buyers could go 
and browse through manuals and choose 
the product to their liking. 

The only manuals she knew of that she 
had specifically heard were good were 
Caxton, and a new manual for the 
Osborne. 

So all you micro-manufacturers out 
there would do well to look to your 
documentation. There are lots of similar 
products these days, with little to choose 
between them and chances are that a good 
manual will be a clincher. 

nm 



SPEEDING UP THE 

NASCOM 

Quentin King explains the technique of communications between Nascom Basic and USR subroutines . 


Basic, like all high level languages, is often 
unsuitable for specialised, high speed sub¬ 
routines. For this reason, it provides access 
to machine code via the USR and CALL 
instructions. These subroutines often 
require additional information such as vari¬ 
ables, strings or direct data. However, most 
8 k ROM/tape Basics allow only one vari¬ 
able to be supplied. Additional information 
must be POKEd into memory before call¬ 
ing the routine. Nascom Basic is no excep¬ 
tion. However, by calling routines within 
the Basic ROM, it is possible to retrieve as 
many values or variables as required. 

The demonstration program was written 
using ZEAP 2.1 and NAS-SYS monitor 
program. It will retrieve four types of data 
following a USR(X) instruction. These 
are: 

1) Direct numeric values — 
eg, A=USR(X),1,20,42 

2) Direct string data — 

eg, A=USR(X),“ Hello”,“Byte” 


3) Numeric variables — 
eg, A=USR(X),B,C,BC 

4) String variables — 

eg, A=USR(X),A$,B$,CD$ 

Items of data can be in any order, being 
separated by commas. All spaces (other 
than those within quotes) will be ignored. 
For the purposes of demonstration, all the 
program does is print the data. For 
example: 

10 A$=“HI”:B=10:DOKE 4100, 
3200:REM USR ROUTINE 
LOCATION 

20 K=USR(255), A$,“ THERE! ”, 

B,20 

Ok 

RUN 

00FF HI THERE! 000A 0014 Ok 
Obviously, the print subroutines could 
be changed in order to store data in memory 
for use later. 

Basic keeps track of where in a program 
it is by means of a program pointer. Before 


jumping to a USR routine, it PUSHes this 
pointer onto the stack. This means that by 
POPing the return address of the stack you 
can then retrieve the pointer. Having inter¬ 
preted the following data, the program 
replaces the program pointer and return 
address on the stack and then returns to the 
Basic program. 

I used this program to pass variables to 
graphics software; to draw a line used to 
be.. . 

DOKE 3208, Xl:DOKE 3210, 
Yl:DOKE 3212,X2:DOKE 3214, 
Y2:A=USR(5) 

. .. and with the new software: 
A=USR(5),X1,Y1,X2,Y2 
Using string variables, named taped files 
can be easily implemented from within a 
Basic program. Also, a renumber routine 
can receive values for the first line number 
and subsequent increment. These are just 
some of the applications of this routine; I 
am sure there are many others. 


ZEAP 

Z80 Assembler - 

Source Listing 



0010 

************************************** 



0020 

*#* USR Demonstration program. *** 



0030 

*** Written for the NASCOM II with *** 



0040 

*** standard BASIC and NAS-SYS *** 



0050 

*** monitor. *** 



0060 

***-*** 



0070 

*** By Quentin King *** 



0080 

************************************** 

ocao 


0100 

ORG f0C80 



0120 

Retrieve USR argument in DE 

0C80 

CD8BE9 

0140 

CALL £E98B 



0160 

Call print routine to display DE, this 



0170 

could be replaced with a routine to 



0180 

store DE in a memory location. 

0CQ3 

CDECOC 

0200 

CALL PRINT 



0220 

Get the BASIC program pointer by first 



0230 

POPing and storing the return address 



0240 

in IX 

0C86 

DDE1 

0260 

POP IX 

0C88 

El 

0270 

POP HL 



0290 

HL now holds the address of the 



0300 

character following the USR(X) 



0310 

First, call the subroutine to move 



0 j^!0 

HL over any spaces within the line... 

0C89 

CDE50C 

0340 START CALL SPACE 



0360 

...then test if the first non-space 



0370 

character is a comma and if it isn’t. 



0380 

jump out of the routine. 

0C8C 

7E 

0400 

LD A,(HL) 

0C8D 

FE2C 

0410 

CP 

0C8F 

2060 

0420 

JR NZ,END 



0440 

It is a comma, so valid data must 



0450 

follow. First, move HL over any 



0460 

following spaces, then test if the next 



0470 

character is a " (open quote). If 



0480 

it is, jump to QUOTES routine to 



0490 

print string (terminated by another " 



0500 

or by a NULL) 

0C91 

23 

0520 

INC HL 


0C92 

CDE50C 

0530 

CALL SPACE 

0C95 

FE22 

0540 

CP 

0C97 

283C 

0550 

JR Z,QUOTES 



0570 

It isn’t a quote so it must be : 



0580 




0590 

1) Direct data. e.g. USR(X),1,2 



0600 

2) Numeric variable, e.g. USR(X),A,B 



0610 

3) String variable. e.g. USR(X),A$,B 



0620 




0630 

Therefore, test to see if character 



0640 

is numeric (0-9), if so. Carry flag 



0650 

is set and jump is made to ’NUMBER’ 



0660 

routine. 

0C99 

CD37E8 

0680 

CALL £E837 

0C9C 

382F 

0690 

JR C,NUMBER 



0710 

Not a number so must be a variable. 



0720 

First call routine to find 



0730 

variables (returns with DE pointinq 



0740 

to it)... 

OC9E 

CD2DEF 

0760 

CALL £EF2D 



0780 

...then test to see if it is string 



0790 

or numeric: Location £10AD is set to 



0800 

01 if string and 00 if 



0810 

number. 



0820 

NB. This above routine moves HL past 



0830 

the variable and leaves it pointinq 



0840 

to the next character. Therefore 



0850 

HL is now saved onto the stack. 

0CA1 

E5 

0870 

PUSH HL 

0CA2 

3AAD10 

0880 

LD A, (£10AD) 

0CA5 

B7 

0890 

OR A 

0CA6 

200D 

0900 

JR NZ,STRING 



0920 

Variable is numeric. DE is pointing to 



0930 

it. First load HL with DE, then call 



0940 

routine to move variable pointed to 



0950 

by HL, into location £10E4. 

0CA8 

EB 

0970 

EX DE,HL 

0CA9 

CD51F8 

0980 

CALL £F851 



1000 

; Now call routine to convert normalised 



1010 

floating point number at £10E4 into 



1020 

16 bit hex in DE 

OCAC 

CD8BE9 

1040 

CALL £E98B 


GOTO page 173 


158 PCW 








MIOS- mightier 
performance for Apple 



The most powerfuldisk drive 
for micros to emerge this year 


1*25 Mb (formatted) for only £899 


Hew from Vlasak — the most powerful disk drive for Apple 
microcomputers at the most competitive unit cost to be 
produced this year. With years of international systems 
experience behind us, and on the strength of our long¬ 
standing relationship with Apple microcomputers, we have 
designed and manufactured a disk drive which leaves all 
others standing. The MIOS disk module — a five-inch trim disk 
drive for Apple II and /// which holds 1.25 million characters 
and matches the storage needs of most small to medium¬ 
sized businesses. For an incredible £899. This means that by 
paying only £100 more than for two Apple drives, you get 
a capacity five times larger. 

That’s a powerful reason for buying MIOS. Find out more 
by completing the coupon and posting to the address below. 

Fully compatible with: Apple ][ DOS 3.3 

Apple ][ Pascal 1.1 

Apple/// SOS 1.1 


Training facilities are now available for new dealers 



Vlasak Computer Systems, Vlasak House, 8 Stuart Road, High Wycombe, Bucks HP13 6AG. 
Tel: 0494-448633. 


I would like: further information on MIOS □ 
a demonstration by my local dealer □ 

I would like to become a dealer □ 


Name 
Company 
Address _ 


8299P ■ Apple is a registered trade mark of Apple Computer Inc. 
















IBENCHTESTI 

THEORK1 

Another contender for the home market, tested by Steve Mann. 


The appearance of the Oric-1 has demon¬ 
strated once again the almost comical 
inability of British micro manufacturers to 
launch a new machine properly. Funded by 
British Car Auctions and utilising the con¬ 
siderable experience of Tangerine 
Computers, the Oric is aimed at the fastest- 
growing sector of the micro market — the 
sub-£200 home computer. 

The delivery difficulties that dogged both 
the BBC Computer and the Sinclair Spec¬ 
trum should have alerted Oric to the pitfalls 
ahead, but the new company observed their 
rivals’ mistakes, then promptly went out 
and repeated them. Adverts inviting cus¬ 
tomers to send off their cheques began 
appearing in October, and prospective 
buyers of the 48k machine had the addi¬ 
tional carrot of a free Forth cassette 
dangled in front of their noses. 30,000 
orders were received in the first two months 
and Oric was confident that large numbers 
would be delivered in time for Christmas. 
But delivery of ROM chips was delayed, 
and it became apparent that Oric’s dead¬ 
lines were hopelessly optimistic. 

PCW received a pre-production model 
for a review on 23 December. It didn’t 
work. It was impossible to get any sort of 
display, there was no editor in the software, 
the demonstration tape demonstrated only 
that it wouldn’t load, and the ‘manual’ was 
a hastily assembled 32-page booklet that 
couldn’t even get the syntax for loading pro¬ 
grams right and gave no hint of the 
micro’s capabilities. 

After Christmas a second machine 
arrived. This one had an editor — but the 
display was still faulty and the demo tape 
was still unloadable. Feeling that even 
attempting to review this would be unfair to 
Oric — even though they presumably wan¬ 
ted an appraisal; after all, it had been sent 
out as a review machine — we accordingly 
exchanged it for a third model, which again 
arrived minus any proper documentation, 
although the worst mistakes in the booklet 
had been corrected. 

The stupid thing about all this is that the 
worst sufferer of the debacle has been Oric 
itself. I’ve always felt that it is pointless to 
send a micro out of the factory without a 
proper manual. It would have been far bet¬ 
ter if Oric had held back on the hardware 
(and the advertising) until the full manual 
was ready — after all, if you manufacture a 
product and are keen to get publicity from 
reviewers, surely it makes sense to ensure 
that those reviewers get all the information 


necessary to write about it? As it happened, 
the full manual did not arrive until some 
weeks after review machines had been 
sent out. 

As a result of this short-sightedness, 
reviews have already appeared in some 
magazines that will have dissuaded a large 
number of prospective purchasers from 
buying. These reviews have contained 
wrong information and have failed to men¬ 
tion any of the Oric’s strong points. This is 
no reflection on the journalists involved — 
there is no way they could have done a pro¬ 
per job with the material provided. 

Anyway, back to the PCW review 
machine. This still contained numerous 
bugs and Oric’s long-suffering PR firm 
replaced it yet again. By now, time was run¬ 
ning out and it was evident that, bugs or no 
bugs, this was the model that would have to 
be reviewed. So, here goes. . . 

First of all, let it be said that the Oric-1 
represents extraordinarily good value for 
money. To produce a 16k colour and sound 
machine, with Centronics printer interface 
and RGB monitor socket fitted as standard, 
at a price of under £100 is quite an achieve¬ 
ment. I suspect that most people will pro¬ 
bably go for the 48k version which, at just 
under£170, is slightly cheaper than the 48k 
Spectrum. It is inevitable that the Spectrum 
will be Oric’s main rival, and the Sinclair 
machine has a good headstart, having just 
clocked up 200,000 sales. Accordingly, 
throughout this review, comparisons will be 
made with the Spectrum. 

Hardware 

The Oric-1 is housed in a reassuringly 
robust wedge-shaped plastic casing, fini¬ 
shed in matt black and grey and adorned 
with a couple of thin blue lines. Oric makes 
much of the ‘drivability’ of its baby, so I can 
only assume that these lines are the 
equivalent of the ‘go-faster’ stripes lovingly 
applied by keen Cortina owners. Measur¬ 
ing 280x175x52mm, the Oric weighs in 
at 1.1kg. 

The keyboard has 57 keys, described as 
possessing ‘tactile feedback’, which are a 
sort of halfway house between a full 
keyboard and the Spectrum ‘dead flesh’ 
keys. The keys are set at the correct angle 
and are the right distance apart for accurate 
typing. Keys have a positive feel and bleep 
when contact is made; Return and control 
keys giving a deeper tone than the alpha¬ 
numeric ones. All keys have auto-repeat. 


The keyboard is considerably less cluttered 
than the Spectrum’s, with a maximum of 
two functions per key. The cursor control 
keys are sensibly arranged on either side of 
the space bar. 

Opening up the case reveals a very neat 
and uncluttered interior. It is clear that a lot 
of thought has gone into the layout; compo¬ 
nents are neatly arrayed in groups and there 
are no last-minute additions or alterations 
as there are on the Lynx or Spectrum. 
There are eight 64 kbit RAM chips, 16 
kbytes of which are overlaid by ROM. 
External control signals will allow the use 
of the full 64k RAM. 

Next to the 6502A microprocessor in the 
centre of the board is the loudspeaker, 
which is driven by a General Instruments 
8912 sound chip. To the rear are the con¬ 
nections to the outside world — reading 
from left to right these are: TV output, RGB 
monitor (5-pin DIN), cassette interface 
(7-pin DIN), Centronics printer interface, 
which can double as 16 general-purpose 
I/O lines, and the main expansion port; this 
allows connection of the modem and 
microdrives and gives control lines for 
RAM and ROM to be externally expanded. 
The disk pack and microdrives will use 
these lines to give 64k internal RAM on the 
48k model. In our review machines ROM 
chips were not fitted; instead there were two 
EPROMs. All references to ‘ROM’ in this 
review should take this into account. 

Underneath the machine is a reset button 
which provides a ‘warm start’ facility, 
enabling the Oric to be reset without losing 
the contents of memory. 

Software 

The Oric uses an extended version of 
Microsoft Basic. Unlike the Sinclair dialect, 
this version does not use ‘tokenised’ key¬ 
words — all these have to be entered in full. 
A welcome consequence of this is that the 
keyboard presents a much less cluttered 
appearance; wheres on the Spectrum some 
keys have as many as six functions, on the 
Oric each has a maximum of two. 

On power-up, the display is in TEXT 
mode with caps lock on. This is important 
as all keywords and variables must be 
entered in upper case — any attempt to use 
lower case is met with ‘? SYNTAX 
ERROR’. Variable names can be of any 
length, but only the first two characters are 
recognised. Great care must be taken when 
choosing variable names — the Oric is very 
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fussy about what it will accept. Despite the 
fact that only the first two characters are 
significant, reserved words anywhere in the 
variable title will stop execution of the 
program. Unfortunately there are a lot of 
reserved words, and the characters that 
make them up occur in many descriptive 
names — you can’t, for example, have a 
variable called ‘SCORE’ as that contains 
the Boolean operator OR; TO crops up in 
‘TOTAL’; and it is all too easy to overlook 
combinations including ON, AND, IF, etc. 
The manual is strangely reticent on this 
subject — it warns against the use of‘PIG’ 
or ‘PIPES’ as they both contain PI, but 
then gives an example using ‘JONI’ which 
contains the reserved word ON and thus 
doesn’t work. I can’t help thinking that this 
could have been avoided — after all, the 
Oric is perfectly capable of differentiating 
between EXP (exponential) and EXPLODE 


(a built-in sound command) — and it will 
no doubt prove extremely irritating at 
times. 

Variables can be suffixed with ‘%’ to 
indicate an integer in the range -32768 to 
32767; this is supposed to speed execution 
time, although on running the Benchmarks 
I found it made little difference — in some 
cases using the integer suffix even appeared 
to make it slower! 

Strings may be up to 255 characters in 
length, and are concatenated (j oine d 
together) with +. Strings may be compared 
by using =, <, >, <=, >=, and <>, and 
manipulated with ASC (returns ASCII 
code of the first character), MID$, 
LEFTS, RIGHTS, VAL and LEN. The 
function STRS will convert a numeric 
expression into a string but a bug in the 
review machine’s ROM prevented this 
working properly. For example, 


10 A = 1234 
20 AS = STR$(A) 

30 PRINT VAL (AS) 

40 PRINT LEN (AS) 
should produce 1234 for VAL and 4 for 
LEN. On our machine the results were 0 
and 5 respectively. Somehow the Oric is 
inserting an invisible control character into 
AS. To get round the problem you need the 
somewhat convoluted program line 
30 PRINT VAL (MID$(A$,2,LINE 
AS)). 

This strips off the unwanted first character 
and gives the correct result 

While on the subject of bugs, it should be 
noted that the TAB command does not 
function properly, either. The syntax for 
this is TAB(N) and on the review model 
values of 1-10 had no effect at all while 
other values had a seemingly haphazard 
result. The TAB bug is all the more unfor- 
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tunate because the One has no PRINT AT 
command. The manual gives a short 
machine code routine which allows the 
exclamation mark to be configured as a 
PRESIT AT key, but it seems an astonish¬ 
ing oversight in a Basic which is generally 
very powerful and well designed. 

And there’s no doubt that this Basic is an 
extremely good implementation, with fea¬ 
tures often not found on considerably more 
expensive computers. As on the Spectrum, 
computed GOTOs and GOSUBs are sup¬ 
ported — a line like GOTO A* 100 is quite 
in order (always assuming you’ve given A a 
value earlier in the program!). Structured 
programming purists will be glad to see that 
you can GOTO or GOSUB a label; define 
COUNT as, say, 500 and you can quite 
happily GOSUB COUNT at any time. 
This makes renumbering of a program con¬ 
siderably easier, instead of having to go 
through the whole program line by line you 
simply change the initial value assigned to 
the subroutine. A word of warning to those 
reared on Sinclair Basic, however: the Oric 
requires that you hit line numbers exactly. 
On the Spectrum you can GOTO 499 even 
if there is no such line; execution will 
continue from the next line. On the Oric 
this will halt the program. 

Generally, though, Oric Basic has more 
to recommend it than Sinclair’s version. 
Other commands supported by Oric, but 
not by the Spectrum include REPEAT.. . 
UNTIL, DEEK and DOKE, CALL, 
DEF USR, FRE, IF. .. THEN.. .ELSE, 
LOG, ON.. .GOTO/GOSUB, SPC, 
TRON and TROFF, plus a few more that 
apply to HIRES mode only and are thus 
not strictly comparable. 

REPEAT. . .UNTIL sets up a loop to 
repeat all program lines between the two 
statements until the condition specified by 
UNTIL is true. 

DEEK and DOKE are exact equivalents 
of PEEK and POKE, except they work on 
two memory addresses at a time. Thus 
DOKE x, v stores INT(v/256) in location 
x+1 and the remainder goes in x. 

CALL x transfers control to a machine 
code routine starting at address x. 

DEF USR defines the start of a machine 
code routine. 

FRE has two functions — FRE(O) returns 
the amount of memory available, while 
FRE(“”) forces variable garbage collec¬ 
tion. 

IF... THEN.. .ELSE executes all instruc¬ 
tions following THEN if the expression 
following IF is true. If false these instruc¬ 
tions are ignored and the program executes 
the instructions following ELSE. ELSE 
may be omitted, in which case program 
execution continues from the next line. 
LOG returns base 10 logarithms. LN gives 
natural logs. 

ON n GOSUB/GOTO x,y,z branches to 
the line number specified, depending on the 
value of n. 

SPC(n) prints n number of spaces on 


screen, n is an integer in the range 
0-255. 

TRON (Trace On) is a useful debugging 
aid. As the program executes, line numbers 
are printed in square brackets on the screen 
in the order of execution. TROFF, as you 
would expect, simply turns the trace off 
again. 

Random numbers are dealt with in three 
different ways. The standard format is A = 
RND (1 )*6, in which case A will be given a 
random value between 0 and 5.9999. 
Repeating the instruction will give a dif¬ 
ferent value for A. However, if the number 
in brackets is zero the value of A will again 
be between 0 and 5.9999, but this value will 
stay the same no matter how many times 
the instruction is repeated. If the number in 
brackets is negative then the random seed is 
set to a particular number and subsequent 
positive RND calls will always produce the 
same sequence. 

There are two commands that are equi¬ 
valent to the Spectrum’s INKEYS — GET 
and KEYS. GET strobes the keyboard and 
waits until a key is pressed; this is useful 
when displaying instructions on the screen, 
giving the user time to read the screen at his 
own pace before pressing any key to move 
on. KEYS also strobes the keyboard, but 
does not wait. It takes the form X$ = 
KEYS, and must be preceded by a WAIT 
(n) program line, where n is a multiple of 10 
ms. X$ will contain the value of any key 
pressed. 

However, there are some strange omis¬ 
sions. As previously mentioned, there is no 
PRINT AT command but Oric Basic is 
also without any method of VERIFYing 
programs. As the cassette interface is very 
reliable this is not the problem it could have 
been but, being an extremely paranoid 
individual, it worries me when I can’t check 
that the program on tape is the same as the 
program in memory. There is also no way 
of MERGEing Basic programs. 

Graphics and 
sound 

In addition to TEXT mode, there are three 
other modes available on the Oric — 
LORESO, LORES 1 and HIRES. 

For low-resolution graphics, TEXT 
mode can be retained, or the user can select 
either of the two LORES commands. The 
only difference between them is that 
LORESO gives the standard character set 
while LORE SI selects the alternate, tele¬ 
text graphics set. Although screen resolu¬ 
tion is theoretically 28 lines of 40 
characters, in most cases the far left column 
cannot be used as it contains the attribute 
controlling the background colour for each 
row. Colours can be set globally, using 
Sinclair-style INK and PAPER com¬ 
mands, or locally — in which case attributes 
are POKEd or PLOTted onto the screen. If 
colours are set globally, it should be noted 
that INK and PAPER will change the 
whole screen instantly, without needing a 
CLS command. When POKEing or 
PLOTting on screen, care should be taken 
to ensure that codes are entered at an area 
of the screen that is blank; failure to do this 
will mean that any character already there 


is overwritten and replaced by a space. 
When working in LORESO, the alternate 
characters can be accesssed by using 
PRINT CHR$(9) and the standard set 
regained with CHR$(8). 

In HIRES mode, the screen is divided 
into pixels with a resolution of 240 by 200. 
You are not limited in the number of 
colours displayed at any time, and the Oric 
gives more flexibility than does the Spec¬ 
trum in changing colours. Each attribute 
will work on an area one character square 
in width by one pixel in depth — thus you 
can have 200 lines of alternating colours 
down the screen. The definition is generally 
very good, with each colour sharp and dis¬ 
tinct. Characters can be plotted onto the 
high-resolution screen using CHAR, and 
there is provision for three lines of text to be 
entered at the bottom of the screen. Draw¬ 
ing on screen is simplicity itself. The cursor 
is moved to the relevant place with 
CURSET followed by the pixel co¬ 
ordinates and what is described in the 
manual as an ‘FB’ number. ‘FB’ stands for 
foreground or background, and thus lines or 
points can be plotted or erased. Relative 
moves are handled by CURMOV, which 
has the same syntax. CIRCLE draws what 
should be a circle but in fact appears to be 
an ellipse. Oric suports eight colours — the 
advertisements rather misleadingly claim 
16 but in fact this just means eight fore¬ 
ground and eight background. There is only 
one level of brightness, but against this 
must be set the fact that the Oric is 
extremely flexible in dealing with different 
text formats — characters can be normal or 
double-sized, flashing or steady and this i s 
achieved with the minimum of ftiss by using 
the CTRL key. 

It is easy to define your own characters, 
using either the standard or the alternate 
character set. Characters are unusual in 
that they’re defined on an 8x6 grid, with the 
leftmost two columns always being blank. 

For anyone used to the weedy BEEPs 
produced by the Spectrum as an excuse for 
sound and music, the Oric’s sound facilities 
will come as a revelation. In addition to the 
arcade-style pre-programmed noises (PING, 
SHOOT, ZAP, EXPLODE), the Oric has 
three tone channels and a noise channel 
that can be manipulated to produce effects 
that are limited only by the user’s imagin¬ 
ation. With a range of six octaves, some 
very respectable music can be obtained. 

Sound generation is controlled by the 
MUSIC, SOUND and PLAY commands 
— the output is defined with MUSIC or 
SOUND and the envelope is controlled by 
PLAY. The envelope determines the ‘shape’ 
of the sound, enabling you to decide 
whether it starts sharply like a guitar, or 
smoothly as on an organ. There are seven 
different envelope ‘shapes’ and some stun¬ 
ning effects can be achieved. The sound 
commands are relatively complex (although 
not as fiddly as on the BBC Micro, on 
which the ‘Envelope’ command takes 14 
parameters!) but the results that can be 
achieved are well worth the time and 
experimentation involved. Volume can be 
set in SOUND and MUSIC statements in 
the range 1-15 (if 0 is entered the volume 
level is variable and will be controlled by 
the PLAY command) and this is more than 
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adequate, with a level of 7 or 8 being plenty 
loud enough for all but the deaf. One thing 
you have to remember is to include a PLAY 
0,0,0,0 program line — otherwise the last 
note played will continue indefinitely! 
Sound is definitely one of the Oric’s strong 
points and, while not on a par with that of 
the BBC machine, could well be a deciding 
factor for someone who is hesitating between 
buying an Oric or a Spectrum. 

Entering 

programs 

Oric Basic makes the entering of programs 
very easy. All variables are pre-set to zero, 
and arrays are automatically allowed 11 
elements — more if they are re-dimensioned. 
Spaces in program lines are not critical and 
Oric does not require LET when variables 
are assigned. It is also possible to omit the 
variable name after a NEXT statement, 
although this is not recommended as it is 
very easy to lose track of which particular 
loop you are dealing with. Multiple state¬ 
ment lines are allowed, but Oric does res¬ 
trict line length to 78 characters. 

The CTRL key can be used to keep the 
display tidy — CTRL-L clears the screen, 
CTRL-Q removes the flashing cursor, and 
CTRDS turns off the display entirely. 
CTRDT turns the caps lock on and off, and 
CTRDD allows double-height characters 
to be entered — a very useful facility. In 
addition, CTRDF turns off the keyboard 
bleep, CTRDX deletes the line you are 
entering and sends the cursor to the begin¬ 
ning of the next line, while CTRD] turns off 
the column protection for the far left 
column, thus giving a full 40 characters 
across. CTRI^C will stop program execu¬ 
tion. All CTRL key actions can be dupli¬ 
cated in PRINT statements by using 
CHRS(x) where x is the number corres¬ 
ponding to the relevant letter — CHR$(4), 
for example, is equivalent to CTRL-D. All 
CTRL keys are toggle action — repeating 
the sequence cancels the command. 

Editing is done in two ways — the line to 
be edited can be pulled out of the listing 
with EDIT line number, or the cursor can 
be moved to the relevant line with the arrow 
keys. The line is then copied by using 
CTRL-A, which moves the cursor along 
the line; parts that are to be changed are 
simply typed over. Deleting is achieved by 
skipping over the text with the cursor keys. 
To enter additional text you have to move 
die cursor to the line above and then type in 
the new information (it doesn’t matter if 
you overwrite what’s already there), before 
moving the cursor down again, backspacing 
to the point where the additional text star¬ 
ted, and using CTRD A to copy the rest of 
the line. It sounds complicated, but you 
soon get the hang of it. The manual ignores 
entering of new text in a program line 
entirely. 

It is possible to enter programs in 
HIRES mode, but unless you are entering 


direct commands and want to see their 
effect as you do so it is better to stick to 
TEXT mode — in HIRES the listing is 
only visible on three line at the bottom of 
the screen and it scrolls so fast it’s almost 
unreadable. 

Listing is achieved with LIST (in which 
case the screen scrolls until the end of the 
listing is reached, but can be stopped at any 
time by pressing the space bar), LIST m-n 
(all lines between and including m and n are 
listed) and LIST n (line n alone is listed). 

Numbers can be entered in either decimal 
or hex form — a hash mark preceding the 
figures will make the Oric accept it as a hexa¬ 
decimal number — and conversions bet¬ 
ween the two number bases can be carried 
out directly using PRINT HEX$(16) (this 
will produce #10) or PRINT #10 (this 
gives 16). Upper limit for conversion is 
65535 (FFFF). 

Machine code programming is made 
easy by the CALL and DEF USR func¬ 
tions and the manual gives two examples 
which will configure the ! and @ keys to 
give PRINT AT and the vertical cursor 
position respectively. HIMEM sets the top 
of user memory (directly equivalent to Sin¬ 
clair’s RAMTOP) and enables machine 
code programs to be protected from over¬ 
writing by Basic. Machine code programs 
can be saved and loaded using CSAVE/ 
CLOAD “PROGNAME”, A,E where A 
is the start of the block of memory and E is 
the end address. 

In general, the Oric is very forgiving 
when programs are entered and executed. 
The error messages are straightforward and 
unambiguous (there are 20 in all) and, des¬ 
pite the skimpy and inaccurate documenta¬ 
tion, it should be relatively easy for the 
beginner to get started on writing his own 
programs. 

Documentation 

The Oric manual is a typical example of the 
curate’s egg syndrome — there’s a wealth 
of useful information in the various appen¬ 
dices and some very good material on 
mathematical functions, but generally the 
documentation does not go into sufficient 
detail and in some cases it is downright 
misleading. 

The ‘Better Basic’ section persistently 
confuses colons and semi-colons and the 
‘Oric Basic’ section, which give a brief run¬ 
down on commands and functions, has 
numerous — admittedly minor — mistakes 
that better proof-reading should have 
spotted. 

As a quick reference guide, the appen¬ 
dices are excellent — they cover everything 
from a list of 6502 machine code instruc¬ 
tions through to a very comprehensive ‘Pin 


Output Chart’ which explains the function 
of every pin on the various expansion ports 
at the rear of the machine. 

However, a manual for this class of com¬ 
puter should really function as a Basic 
tutorial for beginners, and in this the Oric 
manual falls down. This is excellent news 
for the Tim Hartnells of this world — I 
foresee a flood of books designed to explain 
Oric Basic properly — but not so good for 
those on a limited budget. In general, the 
Oric manual is not as thorough as the Spec¬ 
trum’s and shows signs of being somewhat 
hastily produced. 

Conclusions 

First of all, let it be said that the Oric is an 
extremely good machine and one that rep¬ 
resents extraordinarily good value for 
money. There’s no doubt that it will prove 
to be a strong rival to the Spectrum in what 
is an extremely competitive sector of the 
market. Major plus-points are the built-in 
facilities for communicating with the out¬ 
side world and the vastly more sophis¬ 
ticated sound capabilities. 

That said, I think the Spectrum may be a 
better machine for the absolute beginner. 
The graphics facilities are easier to handle 
on Sinclair’s machine and the Spectrum 
manual, though far from perfect, is con¬ 
siderably more helpful than Oric’s effort. 
The Sinclair ‘tokenised’ keywords are also 
probably easier for the beginner. For any¬ 
one with a previous grounding in com¬ 
puters, though — a ZX81 owner, say, or a 
VIC-20 user who has grown tired of the res¬ 
trictions imposed by the limited memory — 
the Oric should prove ideal. 

I say ‘should’ advisedly, because the 
Oric as it stands has some glaring faults. In 
each of the four models I’ve looked at 
EPROMs have been installed in place of 
ROMs and the Basic has contained some 
annoying errors. I had assumed that all this 
would be corrected before machines were 
sent out to customers — indeed, as I’ve said 
in this review, I wish the company had 
waited until everything was bug-free before 
sending out even review machines. 

But it appears that some Orics — I hope 
a small number only — have been sold 
through the Spectrum (no relation) retail 
chain and there are therefore people who 
are very probably beginners to computing 
who have walked into shops and bought 
what is basically a sub-standard product. 
Presumably Oric will replace these faulty 
models — under the Sale of Goods Act the 
customer is entitled to either a new machine 
or his/her money back — but it is a situa¬ 
tion that should never have arisen in the 
first place. 

GOTO page 231 


Technical specifications 

Processor 

6502A 

RAM 

16k or 48k 

ROM 

16k 

Keyboard 

57 key, ‘tactile feedback’ ASCII, auto-repeat 

Screen 

Domestic TV; provision for RGB colour monitor 

Disk 

Microdrive, not yet available 

Language 

Basic in ROM 
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LSI M-FOUR 

Jane Bird tackles a heavyweight British newcomer to the 16-bit market 


The M-Four is built by British micro 
manufacturer LSI, based in Woking, 
Surrey. The company intends it primarily 
as a single user system for business 
applications such as word-processing, 
stock control and accountancy. Other 
possibilities include instrumentation 
controL It is the centrepiece of a new family 
of machines anticipated by LSI. 

In the beginning was the M-One, a single 
user business computer that ran only 
proprietary software. Then came the M- 
Two, a multi-user system, but also restricted 
to LSF s own software. Those two systems 
sacrifice the advantages of supporting a 
standard operating system such as CP/M 
with the abundance of associated software 
in favour of higher performance from 
proprietary software. LSI claims that the 
standard operating system for networks, 
MP/M, in particular, is less efficient for 
multi-users in a business environment than 
the company’s own operating system. 

With the 8-bit Z80-based M- Three LSI 
moved into general purpose desk-top 
machines. The M-Three was launched two 
and a half years ago and has sold nearly 
3000 units to date. Its successor, the M- 
Four, which offers both an 8-bit Z80B 
processor (twice as fast as the Z80) and a 
16-bit Intel 8088 which controls the Z80B, 
was first exhibited last September. 
Production got underway in January. 
About 50 had been sold at time of going to 
press. 

The M-Four supports two standard 
operating systems, CP/M86/80 from 
Digital Research and MS-DOS from 
Microsoft In addition it supports the not 
truly compatible 8-bit CP/M which actually 
runs on the 16-bit processor. The total 
system thus supports an enormous range of 
standard software. 

According to LSI, this machine is only 
the first in a whole family of machines 
anticipated by the company. Rather than 
continually upgrade the M-Four the 
company expects to launch other machines 
in the range. Even so LSI may introduce an 
8Mhz version in the future. (The 8088 
functions at the standard 5 MHz in the 
M-Four — the same speed as in the IBM 
Personal Computer and the Sirius.) 
Throughout, the priority with the M-Four is 
to keep price down as it is intended to be a 
single user system. For this reason, LSI has 
no plans to switch from the 8088 to the 
higher performing but much more expensive 
8086. The latter, it thinks, is only really 
necessary for multi-user systems or number 
crunching applications. Intel’s iapx 80186 
will be used as the basis for a different 
machine in the family. 


The Z80B is under the control of the 
8088 in the M-Four. The system has 128 
kbytes RAM with parity as standard and an 
option of 256 kbytes RAM. There is also a 
real-time clock and calender with battery 
back-up. 

During the second half of this year we 
can expect to see other members of the 
family beginning to appear, with networking 
a major component of the new developments. 
Networks may include other processing 
units as well as M-Fours. In addition to 
MS-DOS and CP/M-86/80. LSI is currently 
implementing its M-Two multi-user 
software ELSIE on the M-Four. It is also 
implementing MP/M, against its better 
judgement, because of market demands. 

Hardware 

Perhaps I should explain the disturbing 
pattern of events that led up to the moment 
of Benchtesting the M-Four. It must have 
been way back last September that PCW 
first expressed interest in looking at the 
machine and there followed a fiasco of 
being sent two (or was it three?) M-Fours 
one after another, none of which worked. 
By the time we got a machine that lit up 
when you switched it on we had already 
lined up a whole lot of other micros to look 
at first and that is why you won’t be reading 
this until March at the earliest (When will 
manufacturers learn not to launch machines 
before they’re working?) The machine I 
tested was a pre-production model which 
may excuse some of the defects. Once I did 
start to put the poor thing through its paces, 
I found that the keyboard had several duff 
keys — but more of that later. 

The M-Four comes in two parts — 
the main unit houses two disk drives, a 
24x80 screen and the processors; the 
keyboard is separate and plugs in at the 
front of the main unit 

The main unit is housed in mushroom- 
coloured polyurethane. But the final 
keyboard I received clashed horribly, being 
ivory pale. Apparently the production 
machines now come in a two-tone breed of 
the mushroom colour. The unit weighs a 
tort Well actually it weighs 35 kg (77 lbs) 
including keyboard It is also massive, 
being 642 mm wide and sporting a 
keyboard to match. 

The disks are arranged vertically on the 
right hand side of the main unit with the left 
hand drive housing the system disk I tested 
an M-Four 250/4 series machine which 
gives a maximum formatted capacity of2.4 
Mbytes on its two 8 in floppy drives. Other 
models offer 5 l A in drives at the lower end or 
a 10 Mbyte winchester at the upper end. 


The screen is to the left, with the qwerty 
keyset directly in front of it In the centre of 
the main unit is the on/off switch and below 
that a badge bearing a billowing Union Jack 
to remind you where your heart was in 
buying the LSI machine. 

Beside the connector for the keyboard, at 
the bottom left hand side of the main unit, is 
a dial for controlling the contrast on the 
screen — but you can’t control brightness. 
LSI dictates that the brightness has been 
‘preset during manufacture for optimum 
operating conditions’. In fact I found that 
brightness and contrast are satisfactory 
though the screen does have a sheen across 
it that tends to cause reflection. A gauze 
cover might alleviate this. 

At the back are the interface plugs for 
connecting peripheral devices. My system 
had two standard RS232 serial ports with 
25-way D-type connectors. It also had a 
parallel printer port with a 36-way Delta 
socket The latter gives connection to any 
Centronics compatible parallel printer. 
Also available is an RS422 asynchronous/ 
synchronous interface which you need for 
networking. 

Removing the lid of the main unit to 
examine the innards of the machine was 
quite a challenge. The machine is sealed 
and solid as though it were expecting an 
armed raid, which is almost what you need 
to get in! Eventually I located some alien 
keys of the right dimensions and was able to 
remove the top which turned out to be 
excessively thick and strong. Should you so 
wish, you could easily stand on it, which is a 
resilience quite unecessary in a part of the 
machine that serves basically to keep the 
dust out of the components. 

Inside, confirming all my suspicions, 
there is lots of empty space. It’s almost as if 
LSI had built a big machine to give the 
purchaser the impression of buying lots of 
electronic goodies. Still, I suppose this 
make room for enhancement should LSI 
dream up some plans. The main processor 
board sits inside the bottom left of the 
machine. On it are clearly visible the 16 
64k RAM chips in the 128 kbytes version 
with space for another 16 in the 256 kbyte 
model. (The Z80 can be programmed to 
use any block of 64k RAM within the main 
memory). You can also see the 8088, and 
the Z80B is located next to the PROMs in 
the middle of the board. 

It is good news for fast servicing that the 
processor and memory are all mounted on 
the one board — allowing the whole lot to 
be swapped in and out at once. All the main 
processor and memory chips are socketed 
rather than soldered and could be yanked 
out with a screwdriver. This also facilitates 
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3 great deals. 


COMMODORE 700 SERIES 

THE BUSINESS 
COMPUTER 
80-column display; 128K 
or 256K user RAM expandable 
to 896K ; tilt and swivel screen. 
8088 or Z80 second processor 
capability giving option of 
other operating systems such 
as CP/M® Built-in DMA 
disk-drives available 
IEEE-488 and RS232C 
interface capabilities. 

FROM 


£995 


EX VAT 
®Registered Trademark of 
Digital Research Inc. 


COMMODORE 500 SERIES 

THE SCIENTIFIC/ 
PROFESSIONAL COMPUTER 
40-column 16-colour display to 
monitor or TV 128K user 
RAM expandable to 896K. 
High-resolution graphics and 
3-dimensional effect capability. 
Sound synthesis. 

Second processor option. 
Prestel facility available. 

8-bit parallel port to 
interface scientific equipment. 
FROM 


£695 

EX VAT 


COMMODORE 64 

THE PERSONAL 
COMPUTER 

40-column 16-colour display to 
monitor or TV 64K RAM. 
High-resolution graphics and 
3-dimensional effect capability; 
music synthesiser. 

Z80 additional processor 
option. 

FROM 


£299 

EX VAT 


WEST COUNTRY 


Avon Business Computers Ltd, 

192 Wells Road, Bristol, 

Avon BS4 2 AX 
(0272) 779452/3 

Cotswold Computer Services Ltd, 

Computer Centre, Station Road, Yate, 
Bristol BS17 5HG. (0454) 322440 
MOS Computers, 

80 Colston Street, Bristol, 

Avon BS1 5BB 

(0272) 279318 

Radan Computational Ltd, 

19 Belmont, Lansdown Road, 

Bath, Avon BA15DZ 

(0225) 332311 

Currys Microsystems Ltd, 

2 Channons Hill, Fishpond, 

Bristol, Avon BS16 2EA 
(0272)650501 
A.C. Systems, 

6 Cathedral Lane, Truro, 

Cornwall TR12QS 
(0872)79727 

J. M. Computer Services Ltd, 

14-15 Lemon Street, Truro, 

Cornwall TR12LS 
(0872) 70071/71626 
A.C. Systems, 

13 Heavitree Road, Exeter, 

Devon EX12LD 

(0392) 211718 
A.C. Systems, 

75 Mutley Plain, Plymouth, 

Devon PL4 7DS 
(0752) 260861 
Devon Computers (North), 

Seven Brethren Bank, Barnstaple, 
Devon EX312AS. (0271) 74478 
Devon Computers, 

The White House, 39 Totnes Road, 
Paignton, Devon TQ4 5LA 
(0803) 526303 
J.A.D. Integrated Services 
(Plymouth) Ltd, 

32 Western Approach, City Centre, 
Plymouth, Devon PL11TQ 
(0752) 29038/662616 
Deane Computer Services, 

Sea Road North, Bridport, 

Dorset DT6 3BD. (0308) 25276 
South Coast Computers, 

South Coast House, Wimborne Road, 
Ferndown, Dorset BH22 9NG 
(0202) 893040 
Milequip Computers, 

7 Hare Lane, Gloucester GL12BA 
(0452) 411010 

The Computer Shack, 

14 Pittville Street, Cheltenham, 
Glos.GL52 2LJ. (0242) 584343 
Somerset Business Computers, 
25 East Reach, Taunton, 

Somerset TA13ER (0823) 52149 
Computacenter Limited, 

Theatre Square, Swindon, 

Wiltshire SN11QN. 

(0793) 612341/2 


SOUTH AND SOUTH EAST 


H.B. Computers Ltd, 

40/50 Collingdon Street, 

Luton, Beds. 

(0582) 454466 
Currys Microsystem Ltd, 

(Inside Currys), Units 91/93, 

Arndale Centre, Luton, Beds. LU11TB 
(0582) 425079 
Alphascan 
22 Hambridge Road, 

Newbury, Berkshire 
RG14 5SU. (0635) 30880 
C.S.E. (Computers), 

12 Wokingham Road, Reading, 
Berkshire RG61JG 
(0734) 61492 
The Slough Micro Shop, 

120 High Street, Slough, 

Berkshire SL11JQ 
(0753) 24001 
Kingsley Computers Ltd, 

132 Desborough Road, 

High Wycombe, Bucks. HP112PU 
(0494) 449749 

Amplicon Micro Systems Ltd, 

Richmond Road, Brighton, 

East Sussex BN2 3RL 

(0273) 608331 

South East Computers Ltd, 

Unit 2, Castleham Road, 

Castleham Industrial Estate, 

Hastings, East Sussex 
(0424) 426844 
Stuart R. Dean Ltd, 

373Southchurch Road, 
Southend-on-Sea, Essex SSI 2PY 
(0702) 62707 
Apollo Reprographics, 

15a West Station Industrial Estate, 
Spital Road, Maldon, 

Essex CM9 6TW 
(0621) 56933 

Computer Sales and Software 
Centre Ltd, 

190/192 Cranbrook Road, 

Ilford, Essex IG14LU. 01-554 3344 

DDM Direct Data Marketing Ltd, 

22 Warley Hill, Brentwood, 

Essex CM14 5HA 

(0277) 229379/214168/230480 

Business Electronics, 

Rownhams House, Rownhams, 
Southampton, Hampshire SOI 8AH 
(0703) 738248/739092 

Currys Microsystems Ltd, 

(Inside Currys) 

10/11 Bargate, Southampton, Hants. 
(0703) 29676 

Microchips, 

46-48 St. Georges Street, Winchester, 
Hants. S023 8BE. 

(0962) 68085 


































Alpha Business Systems, 

Electron House, Industrial Estate, 
Church Street, Ware, Herts. SG12 9ES 
(0920) 68926/7 
Brent Computer Systems, 

33 Church Street, Rickmansworth, 
Herts. WD31DH. (0923) 771306 
Photo Acoustics Ltd, 

255a St. Albans Road, 

Watford (Entrance-Judge Street), 
Herts. WP2 5BQ. (0923) 40698 
South East Computers Ltd, 
Westbrook House, Albion Place, 
Maidstone, Kent. (0622) 681263 
The Computer Room, 

87 High Street, Tonbridge, 

KentTN91RX. (0732) 355962 
Alphascan, 

Little Bourton House, 

SouthamRoad, 

Banbury, Oxfordshire 0X16 7SR 
Cropredy 029 75 8202 
Oxford Business Computers Ltd, 

7 & 8 Park End Street, 

Oxford 0X11HH. (0865) 249898 
Datalect Computers Ltd, 

7 St. Georges Walk, Croydon, 

Surrey CR01YH. 01-680 3581 
Datalect Computers Ltd, 

33-35 Portugal Road, Woking, 

Surrey GU215JE. (04862)25995 
Micro-Facilities Ltd, 

7/9 Church Road, Egham, 

Surrey TW20 9QL 
(0784) 31333 
Wego Computers Ltd, 

22a High Street, Caterham, 

Surrey CR3 5UA 
(0883) 49235 
Vision Store Ltd, 

3 Eden Walk Precinct, 
Kingston-upon-Thames, 

Surrey KT1 IBP 
01-546 8974 
PPM. Ltd, 

Heritage Road, St. Johns, 

Woking, Surrey GU211TZ. (04867) 80111 


EAST LONDON 


Adda Computers Ltd, 

National Electronics Centre, 

London World Trade Centre, 

Europe House, East Smithfield, 

London El 9AA. 01-488 2400 

C.S.S. Systems Ltd, 

502 Kingsland Road, London E8 4AE 
01-254 9293/1674 

Merchant Systems Ltd, 

5 New Bridge Street, London EC4V. 
01-583 6774 
Sumlock Bondain Ltd, 

263-269 City Road, London EC1V1JX 
01-2500505 

Sumlock Bondain Ltd, Shop 2, 
Cannon Street Station, Cannon Street, 
London EC4.01-626 0487 


NORTH LONDON 


Chromasonic Electronics, 

48 Junction Road, Archway, 

London N19 5RD 
01-263 9493/9495 
Currys Microsystems Ltd, 

23 Hampstead Road, 

Euston, London NW1 3JA 

01-387 9275 

Micro Computation, 

8 Station Parade, Southgate, 

London N14 5BL 
01-882 5104 

Missing Link Computers Ltd, 

Abacus House, 53-55 Ballards Lane, 
Finchley. London N3 
01-349 4711/4969 


SOUTH/CENTRAL LONDON 


Cavendish Data Systems, 

74 Portland Road, South Norwood, 
London SE25.01-656 8941 

DDM Direct Data Marketing Ltd, 

86/87 Wilton Road, 

Central London, SW1V1DN 
01-834 5016/5096 

Micro Computer Centre, 

28 Sheen Lane, 

London SW14 8LW. 01-878 7044 


WEST/CENTRAL LONDON 


AddaComputers Ltd, 

Mercury House, Hanger Green, 
Ealing, London W5 3BA 
01-997 6666 

Capital Computer Systems Ltd, 

32 Windmill Street, 

London W1P1HH 
01-636 3863 


GREATER LONDON/MIDDLESEX 


Davinci Computer Shop, 

65 High Street, Edgware, Middx. HA8 7DD 
01-952 0526 
L & J Computers, 

192 Honeypot Lane, Queensbury, 

Stanmore, Middlesex HA71EE. 01-204 7525 
Wego Computers Limited, 

3 Wadsworth Road, Perivale, 

Greenford, Middlesex UB6 7JD. 

01-9989011 


EAST ANGLIA 


Arden Data Processing, 

166 Park Road, Peterborough, 
Cambridgeshire PEI 2UE (0733) 47767 

Consyst Computer Services Ltd, 

1 Maris Lane, Trumpington, 

Cambridge CB2 2LN. (0223) 841997 

Dataview Ltd, 

Portreeves House, East Bay, Colchester, 
Essex COl 2XB. (0206) 865835 


Sumlock Bondain 
(East Anglia) Ltd, 

32 Prince of Wales Road, Norwich, 
Norfolk NR11LG. (0603) 26259/614302 


MIDLANDS 


MMS Ltd, 

Ketwell House, 75-79 Tavistock Street, 
Bedford MK40 2RR. (0234) 40601 
Davidson-Richards Ltd, 

29 Charnwood Street, 

Derby, Derbyshire DEI 2GU 
(0332) 683231 

AOM Business Systems Ltd, 

LVE Buildings, Jarrom Street, 

Leicester, Leicestershire 

(0533) 548923 

Currys Microsystems Ltd, 

127 Charles Street, Leicester, 
Leicestershire LEI 11R 
(0533) 546224 

The Computer Supermarket Ltd, 

Unit8,SouthfoldsRoad, 

Oakley Hay Industrial Estate, Corby, 
Northamptonshire. (0536) 744015 
H.B. Computers Ltd, 

104 St. James Road, Northampton 

(0604)56544 

H.B. Computers Ltd, 

20/22 Station Road, Kettering, 
Northants. (0536) 520910 
A. J.R. Computer Systems Ltd, 

80 Nottingham Road, Arnold, 
Nottingham NG5 6LF 
(0602) 206647/204001 
Betos (Systems) Ltd, 

Bennett House, 155 Mansfield Road, 
Nottingham, Nottinghamshire NG13FR 
(0602) 418108 

Computer Services Midlands Ltd, 

Dunlop India House, 

Abbeyfield Road, 

Lenton Industrial Estate West, 

Nottingham 

(0602) 866366 

Currys Microsystems Ltd, 

(Inside Currys), 

2 Wheeler Gate, Nottingham, Notts. 
(0602) 412455 


Yorkshire Electronics, 

Caxton House, 17 Fountain Street, 

Morley, West Yorkshire LS27 9AE 
(0532) 522181 

Yorkshire Microcomputers Ltd, 

28 Ramshill Road, Scarborough, 

North Yorkshire Y0112QF 
(0723) 78136 

Currys Microsystems Ltd, 

(Inside Currys), 

57-59 Albion Street, Leeds, 

Yorkshire LSI 5AA. (0532) 446601 

Deans Computers Services Ltd, 

Sheepscar House, Sheepscar Street South, 
Leeds, West Yorkshire LSY1AD 
(0532) 452966 

Holdene Ltd, 

Bray House, Leicester Place, 

Leeds LS2 9BH 

Jim Jackson (0532) 459459 

Holbrook Business Systems Ltd, 

Moss House, High Street, Mosborough, 
Sheffield, South Yorkshire S19 5AE 
(0742) 484466 
Sheffield Computer Centre, 

Computer Centre (Sheffield) Ltd, 

227 London Road, Sheffield, 

South Yorkshire S2 4NE 
(0742) 53519/588731 


NORTH WEST 


Automated Business Equipment Ltd, 

Mersey House, 

Battersea Road, 

Heaton Mersey Industrial Estate, 

Stockport, Cheshire SK4 3EA 
061-432 0708/432 4299/431 7192 

Catlands Information Systems Ltd, 

8 Charlotte Street West, 

Macclesfield, Cheshire SK116EF 
(0625) 615 375 

Holdene Ltd, 

Hesketh House, 47 Water Lane, Wilmslow, 

Cheshire SK9 5BB 

Nigel Jones (0625) 529486 

D. Kipping Ltd, 

The Systems Centre, Chester Street, 
Chestergate, Stockport, Cheshire SK3 OBQ 
061-477 3880 (3 lines) 


B & B Computers Ltd, 

U8 Newport Street, Bolton, 

Lancashire BL3 6AB 
(0204) 382741 

Computers and Business Systems, 

89 Manchester Road, Nelson, 

Lancashire BB9 7HB. (0282) 601191 

Datel Computing Ltd, 

323 Clifton Drive, Lytham St. Annes, 
Lancashire FY81HN. (0253) 727051 

J. M. Computers, 

136 Park Lane, Whitefield, Manchester, 
Lancs. M25 7PY 
061-796 5677 

Microrose Ltd, 

Main Street, High Bentham, 

Lancaster LA2 7HJ. (0468) 62180 

Mipac Services, 

St. Leonards House, St. Leonardgate, 
Lancaster, Lancashire LAI INN 
(0524) 62033 

Preston Computer Centre, 

6 Victoria Buildings, Fishergate, Preston, 
Lancashire PR2 4FG. (0772) 57684 

North West Business 
Machines Ltd, 

Curate Street, Great Harwood, 

Blackburn, Lancashire BB6 7DB 
(0254) 888125 

Rockliff Micro Computers Ltd, 

2 Rumford Street, Liverpool, 

Merseyside L2 8SZ 
051-227 2568 
Aughton Micro Systems, 

29 Woodward Road, Kirkby Industrial Estate, 
Kirkby, Merseyside 
051-548 7788 

Stack Computer Services Ltd, 

290-298 Derby Road, 

Bootle, Liverpool, 

Merseyside L20 8LN 
051-933 5511 


NORTH EAST 


Intex Datalog Ltd, 

Eaglescliffe Industrial Estate, 
Eaglescliffe, 

Cleveland TS16 OPN 
(0642) 781193 
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Jentech Services Ltd, 

Rosemary Cottages, 

Nordley, Bridgnorth, 

Shropshire WV16 4SU 

(07462) 5287 

Peach Data Services Ltd, 

5 Horninglow Street, 

Burton-on-Trent, 

Staffs. DE141NJ 
(0283) 44968 
BER Ltd, 

99 Albert Street, Rugby, 

Warwickshire CV21 2SW 
(0788) 65756 

McDowell Knaggs Associates Ltd, 

Shades House, Mealcheapen Street, 
Worcester, Worcs. WR12DQ 
(0905) 612261 


WEST MIDLANDS 


BER Ltd, 

Grosvenor House, 

Grosvenor Road, Coventry, 

West Midlands CV13FF 
(0203) 20246 

Camden Computer Systems Ltd, 

462 Coventry Road, Small Heath, 
Birmingham, West Midlands BIO OUG 
021-7713636 

Computer Services Midlands Ltd, 

Refuge Assurance House, 

Sutton New Road, Erdington, 

West Midlands B23 6QX 
021-382 4171 

Currys Microsystems Ltd, 

(Inside Currys), 

5/11 Martineau Way, 

Union Street, Birmingham, 

West Midlands. 021-2331105 
Ibek Systems, 

437 Stoney Stanton Road, 

Coventry, West Midlands CV6 5EA 
(0203) 661162 
Microtrading Ltd, 

641 Bromford Lane, Ward End, 
Birmingham B8 2EP 021-784 0077 
Micro Business Centre Ltd, 
Wolverhampton Computer Centre, 
17-19 Lichfield Street, 

Wolverhampton, West Midlands 
(0902) 29021/29907 
Micro Associates, 

471 Lichfield Road, Aston, 

Birmingham, West Midlands B6 7SP 
021-328 4575 

Taylor Wilson Systems Ltd, 

Oakfield House, 

Station Road, 

Dorridge, Solihull, 

West Midlands B93 8HQ. (05645) 6192 
Walters Computer Systems Ltd, 

57 High Street, Stourbridge, 

West Midlands DY8 IDE 
(0562) 70811 


C riff el Micro Cumbria, 

22 Lowther Street, Carlisle, Cumbria 
CA3 8DA. (0228) 44044 

Executive Reprographic and 
Business Consultants Ltd, 

2/4 Oxford Road, Manchester, 
Greater Manchester Ml 5QA 
061-2281637 

Cytek (UK) Ltd, 

Sandringham House, 

9 Warwick Road, Old Trafford, 
Manchester M16 OQQ. 061-872 4682 

The Computer Supermarket 
(Manchester) Ltd, 

Knightsbridge Mall, 

Arndale Shopping Centre, 

Manchester 

061-8351116 

Currys Microsystems Ltd, 

19 Brown Street, Manchester M2 
061-8340144 

P.O.S. Computer Systems, 

50 Gidlow Lane, Wigan, 

Greater Manchester WN6 7DP 
(0942) 31464 


Microprocessor Services, 

77a Beverley Road, Hull, 

North Humberside HU31XR 
(0482) 23146 

Microware Computers Ltd, 

Priory House, 

1133 Hessle High Road, Hull, 

North Humberside HU4 6SB 
(0482) 562107 

Currie and Maughan 
Microcomputers, 

204-206 Durham Road, Gateshead, 
Tyne & Wear NE8 4JR 
(0632) 774540 

Key Computer Services Ltd, 

Osborne House, 

28 Osborne Road, Jesmond, 
Newcastle upon Tyne, 

Tyne & Wear (and in all Binns stores) 
(0632) 815157 
Newcastle Computer 
Services Ltd, 

906-908 Shields Road, Walkergate, 
Newcastle upon Tyne NE6 4QP 
(0632) 761168/9 


NORTHERN IRELAND 


Northern Ireland Computer 
Centre Ltd, 

4 High Street, 

Holywood, Co. Down, 

N. Ireland 
(02317) 6548 


REPUBLIC OF IRELAND 


Commodore (Concessionaires) 
Ireland Ltd, 

Barton House, Francis Street, 

Galway, Eire 

091-67156 


SCOTLAND 


Ayrshire Office Services Ltd, 

22 Douglas Street, 

Kilmarnock, 

Strathclyde KA11RB 

(0563) 24255 

Gate Microsystems Ltd, 

The Nethergate Centre, 

35 Yeaman Shore, 

Dundee DD14BU 

(0382) 28194 

Gate Microsystems Ltd, 

Abbey House, 10 Bothwell Street, 
Glasgow G2 6NU 
041-2219372 

Holdene Microsystems Ltd, 

48 Great King Street, 

Edinburgh EH3 6QY 
Gez Mason 
031-557 4060 
Microcom, 

Fortune House, 

74 Waterloo Street, 

Glasgow G2 
041-204 0812 
Mac Micro, 

Beaufort House, 

The Square, Beauly, 

Inverness, Scotland IV4 7BX 
(0463) 782774 
Robox O.E. Ltd, 

Units 14 & 15, 

Anderston Centre, 

Argyle Street, 

Glasgow G2 7PH 
041-2218413/4 


WALES 


Computer Supplies (Swansea), 

82 Gower Road, Sketty, 

Swansea, West Glam. SA2 9BZ 
(0792)290047 

Office and Business Equipment, 

Executive House, Pierce Street, 
Queensferry, Deeside, 

Clwyd CH51SY 
(0244) 816803 
Reeves Computers Ltd, 

6 Walter Road, Swansea, 

West Glamorgan SA1SNF 
(0792) 468103 
Reeves Computers Ltd, 

33 Bridge Street, Newport, 

Gwent NPT 4BH 
(0633) 212331 
Reeves Computers Ltd, 

24 Spilman Street, 

Carmarthen, Dyfed SA311LQ 
(0267) 32441/2 

Rockliff Micro Computers Ltd, 

Pendre House, High Street, 

Mold, Clwyd 
(0352) 59629 
Sigma Systems Ltd, 

266 North Road, 

Gabalfa, Cardiff, 

South Glamorgan CF4 3BL 
(0222) 34869, 34865,25800 


0 1 commodore 

Changing business for the better. 


YORKSHIRE 


Ackroyd Typewriter & Adding 
Machine Co. Ltd, 

57/59 Leeds Road, Bradford, 
Yorkshire BD15AF. 

(0274) 731835/732243/309596 


For more information, telephone or write to your nearest dealer, 
or to us af: 

The Commodore Information Centre, 675 Ajax Avenue, Slough, 
Berks. SL14BG. Telephone: Slough (0753) 79292. 

I am particularly interested in (please tick box): 

□ COMMODORE 700 SERIES □ COMMODORE 500 SERIES □ COMMODORE 64. 

□ Business enquiry □ Personal enquiry 


Name 


Position 


Company 


Address 


Postcode 


Tel: 


57 PCW0483 
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maintenance by allowing you to switch 
chips in and out The inside is a bit of a rats’ 
nest on wiring but is not as bad as some I’ve 
seen. There was no obvious patching of last 
minute bugs and the overall effect is very 
clean. The power supply is also mounted on 
its own board but the strength and solidity 
of the thing is reminiscent more of a 
Victorian viaduct than a modern micro¬ 
computer! 

Disks 

Once you have switched on, the screen asks 
for a system disk to be inserted This goes in 
the left hand drive: take care if you have to 
open the drive first by pressing the 
illuminated door button — the door springs 
back violently. 

Inserting the disks is another clumsy task 
with this machine which has drive doors so 
hard to close that you have to concentrate 
real force into the fingertips and slam the 
doors across as if ramming home a winning 
goal. Once you’ve done this there emanates 
a pandemonium of clicking, clunking and 
thumping with deep echoes giving the 
impression of lofty caverns inside the 
machine. Each disk access is accompanied 
by a resounding clunk. It is bad that the 
drives keep the disks constantly spinning 
even when not in use since this tends to 
wear them out inside their jackets. It also 
promotes wear to the bearings of the drive 
— and drive B will keep spinning unused for 
a whole session if you don’t need it Other 
manufacturers provide auto cut-out after a 
few minutes if you don’t access the disk. 

Disk formats are unusually flexible on 
the M-Four — undoubtedly one of its finer 
points. Immediately after loading the 
system disk the screen presents details of 
available disk formats. The review machine 
restricted itself to double sided and double 
density for the left hand drive, but in 
addition to that could also handle double 
sided single density, single sided double 
density and single sided single density disks 
on the right hand drive. You specify which 
one you want by the prefix B:, C:, or D: 
respectively before the file name when 


accessing. The M-Four also reads IBM 
3740 disk formats. 

The maximum number of files allowed 
on a double sided 8 in disk for the M- Four is 
256. 

It was not very auspicious when the 
manual gave the incorrect information on 
how to switch on the system. ‘Depress the 
“power-on” switch so that it lights up’, it 
said. Unfortunately my machine switched 
on by means of a key and didn’t have a light 
When you switch on, the machine emits a 
high-pitched bleep just to let you know it’s 
alive. The cooling fan also whirs into action 
and the M-Four starts off in the tradition it 
intends to follow as a rather noisy machine 
that likes to assert its presence. 

Keyboard 

The keyboard has been carefully designed 
to be just as wide as the machine — a 
magnificent 642 mm. This makes it almost 
totally impractical to rest the keyboard on 
your lap, although being an armchair 
programmer I persistently tried to do so. 

A thick unwieldy piece of cable attaches 
the keyboard to the main unit There is 
space underneath the keyboard to push in 
the spare cable but the whole arrangement 
is a bit primitive. It would be better with a 
flexible, coiled telephone-style cable to 
connect the two. 

I also found that although the keyboard 
is attached to the main processor by over 
600 mms of cable, it is rather heavy and so 
long that if you try to use the qwerty part of 
the keyboard in a central part of your lap 


the whole thing cascades to the floor on 
your right! 

The keys are grouped in three banks 
across the front with a row of function keys 
across the back. The left hand bank is the 
standard qwerty keyboard, just to the right 
is the numeric pad and then further right 
again is a bank of function keys, a HOME 
key, and four cursor arrows. The arrows are 
much too far away and it is impossible to 
move the cursor about the screen without 
watching where you put your fingers on the 
keyboard. There are 24 function keys 
across the back of the keyboard which can 
be programmed to perform different 
functions in the SHIFT and normal 
positions. There are seven more to the right 
and one at the foot of the qwerty cluster, 
giving a total of 32 programmable function 
keys that can either be programmed by the 
user or by LSI as in the case of Wordstar. 
There are also 32 control codes which are 
addressed by using the CTRL key in 
conjunction with the alphabetic keys or 
@,[,/,],and . The control codes can be 
assigned to functions as dictated by the 
resident software. ‘ESCape’ generates the 
same control code as ‘[’ but provides two 
keys for the same function — one either 
side of the keyboard — which can save time 
in use. 

There is a caps lock as well as a shift lock. 
The caps key allows you to type everything 
in upper case but the top row of the qwerty 
cluster still generates numbers. It puts on 
line most of the keys you need to write a 
program (although unfortunately not 
brackets, inverted commas or $). 



Rear view of the M-Four. 



The M-Four has a magnificent 109 keys on its 642mm wide keyboard. 
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The main keybank includes both 
DELete and BACKSPACE keys. The 
DELete rubs out text immediately preceding 
the cursor, and the BACKSPACE simply 
moves the cursor backwards without 
affecting the text it traverses. According to 
the manual in some software the DELete 
key causes the same character to appear on 
the screen again, but either way it will be 
considered by the system to have been 
erased Then there is a LINE FEED which 
corresponds to CTRL J and therefore gives 
quick access to the HELP menu when using 
Wordstar. BREAK is a special function 
key on the main section which generates 
code outside the ASCII range. 

The numeric pad to the right generates 
the same ASCII codes as the qwerty cluster 
but is separated off for fast data entry. 

The first keyboard I had included a 
raised pip on the central key of the numeric 
keypad for touch-key entry but the new 
keyboard seemed to have reneged on this 
useful idea and all numerics were smoothly 
indistinguishable to the touch. Confusion is 
certainly caused by the apostrophe key 
being indistinguishable from the comma 
key — both have the punctuation symbol 
marked in the lower part of the key and I 
kept forgetting which was which. In all the 
M-Four has a magnificent 109 keys! 

If keys are held down for more than 0.5 
seconds they repeat The repeat key is said 
to operate about three times per second. 

I mentioned earlier that the keyboard on 
the final machine turned out to be defective. 
This took some time to sink in. Incredulous 
at the apparent defect in the nth machine, I 
paused before pressing the offending keys 
20 times without result Then I took a deep 
breath, walked twice round the room, 
approached the machine gently and gave a 
perfect short, sharp jab. This produced a 
character — or rather several characters all 
the same. 

It took LSI a little over 24 hours to 
deliver a new keyboard. Unfortunately this 
one had a defective shift lock which caused 
problems when using the Wordstar function 
key set — I kept accidentally saving the 
exiting Wordstar when I only wanted to 
save and resume, or deleting the character 
at the cursor when I wanted to delete the 
one to the left 

Operating 

system 

The manual contains a partial guide to 
CP/M-86/80 which is the standard 
operating system for the M-Four. 
CP/M-86/80 maps out RAM into three areas: 
the main system management program 
modules, the system data, and the user 
programs and data(TPA). Within the first 
of these three areas are three main program 
modules, the console command processor 
(CCP) the basic disk operating system 
(BDOS) and the basic input/output system 
(BIOS). The CCP recognises the 
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commands input by the user and initiates 
the appropriate program from within BDOS. 
BDOS calls BIOS if access to external data 
is required. 

Programs from disk have to be loaded 
into RAM before they can be run. If they 
are to be run by the 16-bit processor then 
the space available to them in TPA is the 
total memory size (128 or 256 kbytes) 
minus the space occupied by the operating 
system — about 30 kbytes, depending on 
the release. If they are to be run by the 8-bit 
processor then they get 63 kbytes because 
the operating system resides outside the 
Z80 address space. The remaining lk is 
taken up by the bare minimum of CP/M 
needed to accept the user program. 

The M-Four also supports MS-DOS, 
which bears a remarkable resemblance to 
IBM Personal Computer DOS. This is 
hardly surprising since Microsoft wrote the 
IBM operating system! M-Four users will 
be able to benefit from the vast amount of 
software that will be, and indeed already 
has been, written for the IBM PC. 

Software 

The M-Four allows you to run 16-bit and 
8-bit software without changing disks. 
Program files are identified by the file, 
extensions .CMD for CP/M 86 and.COM 
for CP/M 80. In fact, CP/M80 programs 
are run in 16-bit mode under an 8-bit like 
environment There isn’t an 8-bit operating 
system sitting at the top of the 64k 
associated with the Z80B processor. It gets 
translated into CP/M86 sitting alongside 
the 64k on the Z80B. 

LSI claims that its method of CP/M 
emulation is more efficient than other 
manufacturers’ because it leaves 62.5 
kbytes of TPA in the Z80B’s RAM as 
opposed to about 5 2 kbytes of TP A left on a 
typical 8-bit machine. The Z80B also 
improves functionality over other machines 
because it operates at 5 MHz as opposed to 
4MHz for the Z80A and 2.5MHz for the 
Z80. The larger amount of TPA allows 
programs with large databases to do large 
disc access. The spare memory can be used 
to hold the actual matrix, in SuperCalc for 
example. 

Basic 

Although LSI gives you interpreted Micro¬ 
soft Basic for both CP/M-86/80 and for 
MS-DOS, the 8-bit Z80 compiled Basic is 
much faster than the MS-DOS Basic. This 
is because, to provide Basic on the 16-bit 
processor, Microsoft simply did a semi¬ 
automatic translation giving very poor 
8086 code. The same thing has happened 
with Wordstar and LSI reckons that Word¬ 
star on the 8-bit processor is 1.6 times as 
fast as the 16-bit versioa 

However, I had a more recent version of 
Microsoft Basic on the MS-DOS disk LSI 
sent than on the CP/M disk — 5.21 as 


opposed to4.51. This created an anomalous 
situation. All the Benchmarks ran under 
MS-DOS at the same speed or slower than 
they did under CP/M-86/80. All, that is, 
except for Benchmark 8 which took 50.8 
seconds under CP/M and only 29.2 under 
MS-DOS. A Basic compiler is also supplied 
under MS-DOS. 

The screen is software-controlled on the 
M-Four so you can build display functions 
such as absolute cursor positioning and 
partial line erasure into your applications 
programs. The facility is intended to be 
used if you are designing a system to be 
used by operators working directly from the 
screens. When you write your application 
program you can include an ESCape H, for 
example, to move the cursor to the Home 
position in the top left hand corner and 
present your user with a completely 
screen. Other ESCape screen functions 
include ESC E to erase the screen, ESC J 
to erase the screen from the current cursor 
position to the end, and ESC A, B, C, D to 
move the cursor non-destructively up, 
down, right and left respectively. 

The manual mentioned two other ESCape 
functions. There is the cursor address 
(ESC Y) and the graphics mode (ESC F). 
The cursor address supposedly allows you 
to move to a position using x,y co-ordinates. 
Graphics mode provides 32 graphics 
symbols using lower case alphabetics and 
six punctuation keys. Regrettably the 
manual refers the user to two appendices 
for further explanation of these facilities, 
but the appendices are not there — even in 
the final version of the manual! 

You can store two different fonts in RAM 
at the same time — they take up 2k each — 
and these live in a file with the extension 
.FNT, and are loaded into RAM using the 
LOADFONT utility. You can then switch 
from one font to another in an application 
program by means of ESCape p. This 
displays all subsequent characters using the 
second 2 k of font RAM, until it is switched 
off again by ESCape q. Under normal 
conditions the second 2 k of font RAM 
contains the reverse video ASCII set so 
you could use ESCp and ESCq to toggle in 
and out of reverse video, giving clarity to 
applications on screea 

System utilities 

There are three different aspects of the 
M-Four that the user can change: key 
programming, the character set displayed 
on the screen and system parameters. The 
last of these covers areas such as serial 
ports, logical/physical device assignment, 
cursor characteristics (flashing or steady, 
blocked or underlined) and the way the 
screen behaves in certain conditions like 
wrap-around at the end of a line. 

The information relating to these aspects 
is stored in the following three different file 
types. .KEY .FNT and .PRM. 

On your system disk you get three utility 
programs for generating and editing these 
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files. The programs are KEYGEN, 
FONTGEN and PARMGEN. These are 
interactive programs with a series of friendly 
and explanatory menus detailing how to 
use the utility. They are useful for 
generating the files the first time and also 
for going back to edit them later. 

The first time you switch the system on it 
goes into AUTOEXEC. SUB as defined 
by LSI. But you can also create this file and 
edit it yourself. 

LSI told me that the keyboard is delivered 
with a set of plastic overlays for the 
programmable function keys. The only 
overlay I had was for Wordstar and my 
main criticism of it is that it doesn’t specify 
which set of functions are executed by 
holding down the SHIFT key in conjunction 
with the function key, and which functions 
are executed by holding down the function 
key alone. Of course, I eventually learnt 
that SHIFT was for the bottom set of 
functions and that if you didn’t use it you’d 
get the top set executed instead But all this 
took considerable time, trial and error and 
caused much annoyance. Also I kept 
forgetting every time I came back to the 
machine after a few days’ break. LSI also 
intends to provide an overlay for the 
spreadsheet package SuperCalc and for its 
own Modular Accounting Package (Map). 
You can get hold of blank overlays for your 
own special function programming. 

The set of functions you have 
programmed into the keys are stored in a 
special file identified on the directory by the 
file extension. KEY. You can have as many 
of these files as you like and you load 
whichever one you want into the system by 
typing its name from CP/M. There are 511 
codes available to the function keys and, 
although they do not have to be shared 
equally, a complex sequence for one key 
will deprive the remainder. 

KEYGEN is very friendly and leads you 
through a set of options. 4 T allows you to 
set an ERASE key other than BACK 
SPACE to help in a programmed key code 
sequence. 4 R’ is to call up a key function 
table which has already been created under 
KEYGEN. T provides information on 
how to use KEYGEN and 4 F goes directly 
into key function programming mode. 
However, I found the utility much less 
friendly when it came to saving and exiting 
my KEYGEN file. When you have finished 
with the file you are given a two-option 
menu: 4 A’ to give the file a name and save it, 
or 4 E’ to abandoa Naturally you press 4 A’. 
But the menu comes straight back and if 
you genuinely don’t want to abandon the 
file you press 4 A’ again and go on looping 
the loop, conspicuously failing to get back 
into CP/M. Eventually I realised that after 
pressing 4 A’ to save, 4 E’ changed its meaning 
and became E to Exit to CP/M not E to 
abandoa So that needs tidying up. 

KEYGEN is well laid out and at the top 
of the screen it displays a pictorial represea 
tation of the programmable keys with a 
pointer indicating which key you are 
currently programming and whether it is the 


/15/M-FOUR] 

-^ - 

SHIFT function (upwards arrow) or the 
normal function (downwards arrow). 

A KEYGEN file is loaded into memory 
simply by typing LOAD KEY followed by 
a space and then the filename. 

The PARMGEN utility is for setting up 
the system’s parameters such as baud rate, 
word length or cursor characteristics. Again 
it is organised in a friendly series of options. 

4 A’ is for cursor personality, 4 B’ is for the 
serial port, 4 C’ is for logical/physical input/ 
output device assignment; 4 D’ is to change 
drive B to single/double sided, and 4 X’ is to 
overwrite existing parameters. 

Logically enough, a file that has been 
created under PARMGEN is loaded into 
memory with the system command 
LOADPARM followed by the filename. 

Devising the font is the third aspect of the 
system that the user can manipulate, and it 
is the most fun, if not the most vital. 
FONTGEN allows you to create all your 
own characters for the entire ASCII key 
set In the top left it provides a visual 
representation of each location available in 
the file. On the right is a diagram of the 
character cell and you switch bits in it on or 
off using an 4 X’ or a 4 .’. At the bottom left 
hand side of the screen is information giving 
you the location of the current character 
you are working on in both decimal and 
hex. I designed a hieroglyphic style font 
which was wonderfully spidery and spikey. 
It would have been a good font to use while 
writing a ghost story — I’m sure Mervyn 
Peake would have approved Sadly, you 
would of course need a more than ordinary 
printer to actually produce the characters 
on a printed page. But you could wake up 
sleepy users by fixing it so that important 
messages suddenly appear on the screen in 
scrawly handwriting style! I also designed a 
graphics font but there was a problem 
remembering the ASCII locations of the 
graphics. 

My only complaint about the FONTGEN 
utility relates to the display it provides of 
the existing characters font that you wish 
to edit (or blank set of locations waiting for 
characters in an empty file) eight pixels 
across and 13 down. If you think 13 is a 
strange number, it should be made clear 
that LSI wanted to have 14 with the extra 
line giving space for clarity between 
characters. However, the extra electronics 
involved in providing this would have added 
unacceptably to the cost of the system The 
annoying thing here is that moving the 
cursor around the display of the font file has 
to be done using CTRL E,X,S, and D for 
up, down, left and right respectively. 

I did hit another problem due to my own 
stupidity. I accidentally loaded an empty 
font file so that there was nothing on the 
screen. I could find no way out of this other 
than to switch the machine off and start 
agaia I wonder what happens if you 
accidentally load an empty font file into 
your submit autoexec program’ Which 
reminds me, one oddity of the M-Four is 
that it has no reset buttoa’ 

Files created with FONTGEN are loaded 


with the LOADFONT command This 
command has several options. As mentioned, 
you can have two fonts loaded at the same 
time, with Font 1 occupying the first 2kbytes 
and Font 2 occupying the second 2kbytes. 
By default, two fonts are loaded But if you 
follow the LOADFONT command with 
/I this loads Font 1 only, and/2 loads only 
Font 2. You can also use 4 IT to underline 
the loaded font and 4 R’ to reverse the loaded 
font You can compound these specifiers to 
create/IR for example which loads in Font 
1 in reverse video. 

The other utilities on the system disk 
were FORMAT, HELP, TIME, PIP, 
RDCPM and STAT. These are all menu- 
driven and easy to use. HELP can be used 
for virtually anything on the system, but 
LSI seems to have lost interest halfway 
through the explanations. They go into 
things in some detail and at the end ask you 
if you want to see examples. I dutifully 
asked to see examples every time — but I 
never found any and always ended up back 
at the first HELP menu or back to CP/M. 

An an example of the clear and un- 
pompous way that HELP is written, look at 
the explanation of STAT. First you get a 
long paragraph describing the purpose of 
the STAT utility: ‘To supply information 
about the disk drives, files and peripheral 
devices attached to the computer. STAT 
also changes attributes of files and devices 
. . .’ and it goes on to explain the command 
line parameters. Then you are told that 
STAT gives you the free space 4 in kbytes 
(1024 bytes or 1 k) for all online disks since 
CP/M was loaded’. It describes using 
STAT to set drives to Read/Write or Read 
Only, and how STAT VAL shows the 
possible external devices that can be 
assigned to your computer. 

The manual also describes the utility 
DISCOPY but I did not find this on any of 
my system disks. 

PIP is a standard CP/M utility to copy, 
combine and transfer files between 
peripherals. RDCPM allows you to read 
CP/M files from MS-DOS. 

TIME refers to the real time clock 
system which tells you the date and time 
whenever you switch the system oa One 
pleasing feature about it is that you input 
the initial date and time in digits it is printed 
on the screen at the beginning of a session 
with the day of the week printed in English. 
Unfortunately my clock had a few 


Benchmark timings 

Benchmark 1 

1.9 

Benchmark 2 

4.8 

Benchmark 3 

11.5 

Benchmark 4 

11.5 

Benchmark 5 

12.4 

Benchmark 6 

19.8 

Benchmark 7 

30.9 

Benchmark 8 

50.8 

All timings in seconds. For an 
explanation and listing of the 
Benchmark programs, see PCW 

November 1982. 
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problems. On one occasion it told me, on 
booting the system, that it was02.59.04 on 
Monday July 15 th 2058!!! LSI assures me 
that the fault has been patched and now 
functions properly on production machines. 

Conclusions 

LSI regards the dual processor as the big 
selling point of this system and although a 
similar facility is available on the Digital 
Equipment Rainbow LSI claims to be in the 
lead with a machine that is up and running 
and in the marketplace. Also the Rainbow 
only uses a 4MHz Z80A. LSI says the 
M-Four is definitely faster than the Rainbow 
when running in 8-bit mode and the 
M-Four is also cheaper for the 128k 
versioa (The Rainbow starts at a 64k 
version, which LSI thinks ridiculous for a 
16-bit processor.) LSI also claims the 
M-Four is cheaper than IBM. 


-- 

I did find my patience somewhat 
stretched with the reliability of the machine 
although the fact that I was testing a pre- 
production model probably gave me an 
unfair impression of the system before final 
bugs had been disguised 

Aesthetically, I thought it an ugly 
machine which takes up far too much space 
— especially since the M-Four is being 
marketed as a single user tool and therefore 
ought to sit easily on a desk top. It needs a 
table all of its own about 130cms wide to 
accommodate the main unit, keyboard and 
a small printer. It is also very deep, 683 mm 
counting the main unit and keyboard 
together. The unwieldly bulk of the keyboard, 
and the long stretches involved, amount to a 
significant handicap. 

Undoubtedly the major advantage of the 
M-Four is the amount of standard software 
it will support Most people should be able 


to find a package to do more or less what 
they want under CP/M-86/80 or MS-DOS 
It is also useful to be able to use a variety of 
different density disks in the same drive. 

On price it matches up respectably 
against the competitioa 

Prices 

These prices apply to the LSI M-Four with 
8088 and Z80B dual processors, 128k 
RAM, real time clock, Centronics printer 
interface, two RS232 interface ports, 
screen, keyboard, two disk drives and 
CP/M-86/80. 

Model 150/4 {SVa in double sided drives, 
two 400k byte disks £2390 

Model 250/4 (8 in double sided drives with 
two 1.2 Mbyte disks) £3475 

Model 650/4 (10Mbyte winchester 
formatted capacity, 8 in double sided with 
2 Mbytes) £4875 

Model 160/4 (514 in quadruple density 
double sided disks, not yet in production) 
no price available 
Model 652/4 (21Mbyte winchester disk, 

8 in double sided disk) 

no price available. 

Options 

Extra 128kbytes RAM, one RS232 
interface, one RS422 interface £500 
MS-DOS £500 


Technical specifications 

CPU: 

5MHz Z80B, 5 MHZ 8088 

RAM: 

128k expandable to 256k 

ROM: 

4k bootstrap loader 

I/O Ports: 

Centronics parallel printer ports; 2xRS232 and 20mA 

Current loop async ports; General purpose interface bus — 
optional; RS422 serial port — optional. 

Disks: 

514in 8in 

O/S: 

CP/M-86/80, MS-DOS 

Languages: 

Wide range available under CP/M and MS-DOS 


SPEEDMG UP THE 
NASCOM 

Listing continued from page 158 




1060 

; Finally, call PRINT routine to display 



1070 

; DE, then retrieve program pointer 



1080 

; into HL and jump back to the start. 

OCAF 

CDECOC 

1100 

CALL PRINT 

0CB2 

El 

1110 

POP HL 

0CB3 

18D4 

1120 

JR START 



1140 

; String variable : ’Find variable’ 



1150 

; routine leaves DE pointing to a 



1160 

; location which contains the length 



1170 

• of the string . The address of 



1180 

; the string is found at DE+1 and DE+2 

OCB5 

EB 

1200 

STRING EX DE,HL 

0CB6 

46 

1210 

LD B,(HL) 

0CB7 

23 

1220 

INC HL 

0CB8 

23 

1230 

INC HL 

0CB9 

7E 

1240 

LD A,(HL) 

OCBfi 

23 

1250 

INC HL 

OCBB 

66 

1260 

LD H,(HL) 

OCBC 

6F 

1270 

LD L, A 



1290 

; HL now points to the start of the 



1300 

; string and B holds its length. The 



1310 

; following routine print the string. 



1320 

; NB. After printing the string, location 



1330 

; £10AD must be reset to 00, otherwise 



1340 

; a ’TYPE MISMATCH’ error occurs. 

OCBD 

AF 

1360 

L00P1 XOR A 

OCBE 

BQ 

1370 

CP B 

OCBF 

2006 

1380 

JR NZ,NOTEND 

OCC1 

32AD10 

1390 

LD (£ 1OAD),A 

0CC4 

El 

1400 

POP HL 

0CC5 

18C2 

1410 

JR START 

OCC7 

7E 

1420 

NOTEND LD A, (HL) 

OCCQ 

F7 

1430 

RST £30 

0CC9 

05 

1440 

DEC B 

OCCft 

23 

1450 

INC HL 

OCCB 

18F0 

1460 

JR L00P1 



1480 

; Number s Now to retrieve a direct 



1490 

; value. HL points to the start of the 



1500 

; number. First call routine to 



1510 

; convert number into 16 bit hex 




1520 

; in DE... 

OCCD 

CDA5E9 

1540 

NUMBER CALL £E9A5 



1560 

; ...then print DE and jump back to 



1570 

; the start. 

OCDO 

CDECOC 

1590 

CALL PRINT 

0CD3 

18B4 

1600 

JR START 



1620 

; Quotes : This routine prints all 



1630 

; characters following the ’open quote’ 



1640 

; until either a second quote or the 



1650 

; end of the line (00) is reached. 

0CD5 

23 

1665 

QUOTES INC HL 

0CD6 

7E 

1670 

L00P2 LD A, (HL) 

0CD7 

FE22 

1680 

CP 

0CD9 

2807 

1690 

JR Z,ENDQUT 

OCDB 

B7 

1700 

OR A 

OCDC 

2813 

1710 

JR Z,END 

OCDE 

F7 

1720 

RST £30 

OCDF 

23 

1730 

INC HL 

OCEO 

18F4 

1740 

JR L00P2 

0CE2 

23 

1750 

ENDQUT INC HL 

0CE3 

18A4 

1760 

JR START 



1780 

; Space : This routine increments.HL 



1790 

; until it points to a non-space 



1800 

; character. 

0CE5 

7E 

1820 

SPACE LD A, (HL) 

0CE6 

FE20 

1830 

CP 

0CE8 

CO 

1840 

RET NZ 

0CE9 

23 

1850 

INC HL 

OCEA 

18F9 

1860 

JR SPACE 



1880 

; Print : This routine prints DE in 



1890 

; hex while preserving HL 

OCEC 

EB 

1910 

PRINT EX DE,HL 

OCED 

DF66 

1920 

SCAL £66 

OCEF 

EB 

1930 

EX DE,HL 

OCFO 

C9 

1940 

RET 



1960 

; Finally, to end the routine, the 



1970 

; program pointer must be replaced on 



1980 

; stack pointing either to a "s" or 



1990 

; an "end of line" mark (00). Then 



2000 

; the return address is replaced 



2010 

; and a RET executed. 

0CF1 

E5 

2030 

END PUSH HL 

0CF2 

DDE5 

2040 

PUSH IX 

0CF4 

C9 

2050 

RET 







A WORD IN EDGEWAYS 

Mark Holmes explains how to use the BBC Micro speech chips . 


Having recently acquired the speech 
synthesis expansion for my BBC micro¬ 
computer and while beginning to under¬ 
stand the possibilities of the Event¬ 
handling facility, it occurred to me that 
these two aspects of the machine might be 
usefully combined in some interesting 
little projects. 

Many readers will not be familiar with 
the speech expansion or the use of Events 
and so a brief description of each may be 
in order here. 

The speech expansion involves the in¬ 
sertion of a pair of chips in sockets present 
on the main board, a couple of board 
modifications on issue 1, 2 or 3 boards and 
the presence of an 1.0 (or later) release 
operating system. Getting the machine to 
speak for you involves the use of the 
SOUND command in the form SOUND 
-l,n,0,0 from Basic or OSWORD call 
number 7 in machine code. Minus 1 as the 
first parameter is just an easier way of 
writing &FFFF; this in fact selects speech 
from a particular speech ROM in a 
particular fashion (but it is easier just to 
remember that -1 is speech at this stage). 
The second parameter should be an inte¬ 
ger in the range 32 - 291, giving access to 
95 different words. If the arithmetic seems 
in error here then I ought to point out that 
some words may be called with two 
different word numbers; this is because a 
number of words are given an ASCII code 
associated number as well as being in a 
strictly alphabetical list starting from 127. 

The concept of the Event and the 
facility of Event-handling is one of the 
facets of the BBC micro which, when 
encountered by the irate user after having 
come across all the irritating aspects of 
Acorn marketing and production, pla¬ 
cates him totally and leaves him tho¬ 
roughly grateful for the innovative and 
creative talents of the design team. As 
many users will have learnt by now, the 
operating system of the BBC machine 
works by interrupting whatever is going 
on in the foreground (ie, the user prog¬ 
ram) every 50 milliseconds or so and sees 
to any work that needs doing by itself 
before handing back the processor to the 
user. 

The background work that is seen to 
includes controlling the sound chip to the 
specifications of your fancy envelopes, 
storing the key strokes in your type-ahead 
buffer, keeping up with analogue to digit¬ 
al conversions, etc, etc! The Event is the 
way that the operating system allows the 
user to tack a little routine of his own on 
to the interrupt handling of the operating 
system which is executed when a certain 
event has occurred (hence the name). 
Readers may recall noting in their new 
User Guides *FX calls 13 and 14 which 
enable and disable entry into the user 


Event-handling routine when one of the 
seven Events is selected. The Events on 


offer are: 

output buffer empty 0 

input buffer full 1 

character entering input buffer 2 

analogue to digital conversion complete 3 
start of vertical sync. 4 

interval timer crossing zero 5 

escape key pressed 6 


*FX call 13 followed by the Event number 
disables Events and *FX14,n enables the 
selected Event. In machine code 
OSBYTE, calls may be used to the same 
effect. The interval timer is a separate 
clock to the system clock used for the 
TIME function in Basic but operates in 
much the same way, in that it is a five-byte 
value which is incremented every hun¬ 
dredth of a second. The interval timer 
may be written to or read by the user via 
OSWORD calls 3 (to read) and 4 (to 
write). An Event may be generated a 
specific time after the interval has been 
written to the timer. The Event is gener¬ 
ated when the clock reaches zero and so 


the interval is specified by writing the time 
as a negative value in centiseconds and 
enabling the interval timer Event. 

Control is handed to the user Event¬ 
handling routine via an indirection vector 
at locations &220 &221 (EVVEC), into 
which the entry address of the handling 
routine is inserted. The Event-handling 
routine is entered with interrupts disabled 
and should terminate with an RTS (return 
from subroutine) after no longer than 
about a millisecond; the User Guide also 
says that the processor’s registers should 
be preserved. The user can apply any of 
the Events simultaneously, because on 
entry to the Event-handling routine the 
accumulator contains a REASON code 
which indicates the actual occurrence 
which caused the Event (the REASON 
codes are the same identifiers as used for 
the *FX calls) and the X and Y registers 
may contain additional information. 

The first application that came to mind 
which would utilise the speech and Event 
facilities was a talking typewriter routine. 
Using the character entering input buffer 


10 OSWORD=& FFF1 
20 DIM MC% 100 
30 DIM sound_pars 8 
40 FOR 1=0 TO 3 STEP3 
50 P%=MC % 

60 [ 

70 OPT I 

80 PHP 

90 PHA 

100 TXA 

110 PHA 

120 TYA 

130 PHA 

140 CPY #&30 

150 BMI exit 

160 CPY #&7B 

170 BPL exit 

180 CPY #&3A 

190 BMI speak 

200 CPY #&41 

210 BMI exit 

220 CPY #&5B 

230 BMI speak 

240 CPY #&61 

250 BMI exit 

260 CLC 

270 TYA 

280 SBC #&1F 

290 TAY 

300 .speak STY sound_pars+2 

310 LDX #soundjpars AND 255 

320 LDY #sound_pars DIV 256 

330 LDA #7 

340 JSR OSWORD 

350 .exit PLA 

36 0 TAY 

37 0. PLA 

380 TAX 

390 PLA 

400 PLP 

410 RTS 

420 ] 

430 NEXT 

440 ?&220=MC% AND 255 
450 ?&221=MC% DIV 256 


\ SAVE CONTENTS 
\ OF REGISTERS 


\ IF Y<ASC"0" 

\ GOTO exit 
\ IF Y>=ASC"{" 

\ GOTO exit 
\ IF Y<ASC"<COLON>" 

\ GOTO speak 
\ IF Y<ASC"A" 

\ GOTO exit 
\ IF Y<ASC"[" 

\ GOTO speak 
\ IF Y<ASC"a" 

\ GOTO exit 
\ CLEAR CARRY 
\ TRANSFER Y TO A 
\ SUBTRACT &IF FROM A 
\ RETURN A TO Y 
\ PLACE WORD No. IN PAR.BLOCK 
\ LO BYTE OF PAR.BLOCK 
\ HI BYTE OF PAR.BLOCK 

\ SOUND-1,n,0,0 
\ RESTORE REGISTER CONTENTS 


\ RETURN FROM EVENT HANDLER 


460 ?sound_pars=&FF:sound_pars?l=&FF 
470 sound_pars?3=0:soundpars14=0 
480 *FX14,2 

Program 1 
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Event, which is in effect a keyboard 
stroke Event, it is possible to write a 
routine which responds to keys being 
pressed regardless of what else is going 
on, such as the input required by a 
program or editing a piece of text. I will 
give a fairly full description of how this 
routine was written as an example of the 
use of Events and speech. 

Let us start with that part of the listing 
(Program 1) which is the actual assembler 
forming the Event-handling routine (ie, 
between the square brackets, lines 60 to 


420). The command OPT I in line 70 is an 
assembler directive which controls the 
listing and reporting of errors during 
assembly of the machine code; the reader 
is referred to the User Guide for further 
information. The following six instruc¬ 
tions save the processor’s registers on the 
stack. The status register is pushed first, 
followed by the accumulator and the X 
and Y registers follow via the accumulator 
(it is not posible to push these onto the 
stack directly). These first instructions of 
the routine which save the register con¬ 


tents are complemented by the last five 
instructions before the RTS on line 410 
which pull from the stack these saved 
values and restore the register contents 
before returning from the routine. 

The 16 lines following the saving of the 
registers, lines 140 to 290 inclusive, per¬ 
form a sequence of tests on the contents of 
the Y register. When the keyboard Event 
is generated, the Event-handling routine 
is entered with the Y register containing 
the ASCII value of the key pressed 
(something the User Guide fails to tell 
us). As I mentioned in the brief descrip¬ 
tion of the speech facility, a subset of the 
words available has ASCII associated 
word numbers which include the letters of 
the alphabet associated with the upper 
case letters and the numbers 0 to 9 with 
appropriate ASCII codes for these digits. 

I decided to make the computer respond 
by saying which key had been pressed but 
ignoring punctuation characters, arithme¬ 
tic symbols and control codes while not 
discriminating against upper or lower case 
letters. 

First tests performed discard values less 
than hex 30 and greater than hex 7A by 
passing immediately to the exit from the 
routine; the keys I am interested in are all 
within these values. Anything less than 
hex 3A I can now pass directly to the 
speak routine because they must be digits, 
and after this anything less than hex 41 
will be a symbol I have chosen to ignore. 
Subsequently values less than hex 5B will 
be the upper case letters and will be 
spoken directly. The final test removes 
the remaining values less than hex 61, 
which is another group of symbols which 
may be discarded, leaving me with the 
lower case letters from which I shall 
subtract hex IF. This will convert them to 
their upper case equivalent, and the speak 
routine may then be entered by default. 

The speak routine requires the invoca¬ 
tion of an OSWORD call with the accu¬ 
mulator containing the value 7 and the X 
and Y registers containing the address 
(low byte, high byte respectively) of a 
parameter block containing the SOUND 
command parameters of the desired 
sound. The use of OSWORD calls is well 
documented in the new User Guide, but a 
brief description may be useful. The four 
parameters required for the SOUND 
command in Basic should be stored in a 
parameter block consisting of eight bytes, 
two bytes for each value, with the less 
significant byte of each parameter value 
being placed in the lower addressed byte 
of the pair (see Table 1). 

Thus, to reproduce the speech com¬ 
mand (SOUND -l,n,0,0) the parameter 
block is initialised with hex FF in the first 
two bytes of the parameter block and 0 in 
bytes 5 to 8. In my routine I am also able 
to initialise the fourth byte to zero be¬ 
cause all the word numbers I require are 
less than hex 100. The parameter block is 
set up in the Basic which immediately 
follows the assembler part of the 
program. 

Thus when I come to the speak routine 
I need only to insert my ASCII value into 
the third byte of the parameter block and 
set up my OSWORD call, after which the 


< souncLpars 

first parameter 

lo-byte 

&FF 

sound-pars+1 


hi-byte 

&FF 

sound-pars+2 

second parameter 

lo-byte 

n 

sound-pars-h 3 


hi-byte 

&00 

sound-pars+4 

third parameter 

lo-byte 

&00 

sound-pars+5 


hi-byte 

&00 

sound-pars+6 

fourth parameter 

lo-byte 

&00 

sound-pars+7 


hi-byte 

&00 

Which is equivalent to: 

Table 1 

SOUND -l,n,0,0 or SOUND &FFFF,n,0,0 (where n=n 
AND &FF) 


10 OSWORD=&FFFl 
20 DIM MC% 100 
30 DIM sound_pars 8 
40 DIM clock_pars 5 
50 DIM words 100 
60 FOR 1-0 TO 3 STEP3 
70 P %=MC % 

80 [ 

90 OPT I 

100 PHP 

110 PHA 

120 TXA 

130 PHA 

140 TYA 

150 PHA 

160 LDA #4 

170 LDX #clock_pars AND 255 

180 LDY #clock_pars DIV 256 

190 JSR OSWORD 

200 LDY # &FF 

210 .loop INY 

220 LDA (&80 ) , Y 

230 CMP #0 

240 BEQ exit 

250 STA sound_pars+2 

260 INY 

270 LDA (&80 ) ,Y 

280 STA sound_pars+3 
290 TYA 

300 PHA 

310 LDX #soundjpars AND 255 

320 LDY #sound__pars DIV 256 

330 LDA #7 

340 JSR OSWORD 

350 PLA 

360 TAY 

370 JMP loop 

380 .exit PLA 

390 TAY 

400 PLA 

410 TAX 

420 PLA 

430 PLP 

440 RTS 

450 ] 

460 NEXT 

470 ?&80=words AND 255 
480 ?&81=words DIV 256 
490 !words=&00Dl010E 
500 words!4=&00A000A4 
510 words 18=&000000B3 
520 clock_jpars?4=&FF 
530 Iclock_pars=&FFFFF000 
540 ?&220=(MC% AND 255) 

550 ?&221=MC% DIV 256 
560 ?sound_pars=&FF:sound_pars?l=&FF 
570 sound_pars14=0 
580 *FX14,5 
590 CALL MC% 

Program 2 __ 


\ SAVE REGISTERS 


\ SET INTERVAL TIMER 
\ Y IS LOOP INDEX 
\ Y=Y+1 

\ A=?((?&80+(?&81*&100>)+Y) 
\ IF A=0 

\ THEN GOTO exit 
\ ELSE LO BYTE WORD No. 

\ Y=Y+1 

\ A=?( (?&80+(?&81*&100))+Y) 
\ HI BYTE WORD No. 

\ SAVE THE LOOP INDEX 


\ SOUND-1,WORD No.,0,0 

\ RESTORE LOOP INDEX 
\ GOTO loop 
\ RESTORE REGISTERS 
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A WORD IN EDGEWAYS 


Event-handling routine can be left once 
the registers have been restored. Having 
assembled the machine code, all that is 
required is the initialising of the Event 
vector with the entry point of the Event¬ 
handling routine, the setting up of the 
parameter block as described above and 
the enabling of the keyboard Event with a 
*FX 14,2. All of this could be done by 
machine code but for clarity (and out of 
laziness) I have left it in Basic. 

Program 2 introduces the use of the 
interval timer. The program is fairly 
puerile in that it makes the microcompu¬ 
ter announce that ‘THIS IS AN ACORN 
COMPUTER’ every 40 seconds or so. 
The more adventurous and young at heart 
may take pleasure in expanding this con¬ 
cept so that the computer selects random¬ 
ly from a list of phrases and utters them at 
varying intervals (while father is typing in 
his program to average a list of numbers). 

This program presents a number of 
problems and introduces a few new ideas. 
The interval timer needs to be set up at 
the beginning of the routine so as to reset 
the timer with each call. This is achieved 
using another OS WORD call, this time 
with the accumulator containing the value 
4. A parameter block is required, now 
consisting of the five bytes which contain 
the value to be written to the clock and 
pointed to by the X and Y registers when 
the call is made. To allow access to all the 
available words in the speech ROM, both 
bytes of the second parameter of the 
sound command must be used and so 
values are poked into the fourth as well as 
the third bytes of the sound parameter 
block each time a word is to be spoken. A 
loop is used to pick up pairs of values from 
the vector ‘words’, using post-indexed 
indirect addressing, and so the routine 
works its way along the list until a value of 
zero is found in the less significant byte of 
a pair. In order to set the interval timer in 
the first instance the routine is CALLed 
from Basic the first time. 

The final program (number three) uses 
the interval timer to create a timer count¬ 
ing down the minutes; when reaching ten 
seconds from time zero it counts down the 
last ten seconds. The listing is annotated 
so I won’t discuss this one much further 
except to outline a couple of the problems 
faced when writing it. The timer is limited 
to a maximum of ten minutes because the 
routine uses a pretty simple method to 
generate the words from the count. Work¬ 
ing only by intervals is a bit restricting 
because the interval needs to be changed 
in the progression from minutes to 
seconds. A better method would be to 
make use of the other clock available as 
an absolute timer and then examine it at 
regular intervals using the interval timer. 
This program scratches the surface, in my 
own inept fashion, of the possibilities of 
talking clocks and timers running in the 
background. The vocabulary offered by 
the initial issue speech ROM is certainly 
sufficient for a complete talking clock 
program. 


10 

OSWORD=& FFF1 




20 

OSBYTE=&FFF4 




30 

DIM MC% &100 




40 

DIM sound_pars 8 




50 

DIM clockjpars 8 




60 

DIM X% 100 




70 

FOR 1=0 TO 3 STEP3 




80 

P%=MC% 




90 

[ 




100 

OPT I 




110 

PHP 




120 

PHA 




130 

TXA 




140 

PHA 




150 

TYA 




160 

PHA 




170 

LDA #4 




180 

LDX #clock_pars AND 

255 



190 

LDY #clockjpars DIV 

256 



200 

JSR OSWORD 


\ 

SET INTERVAL TIMER 

210 

LDA & 80 


\ 

A=?&80 

220 

CLC 


\ 

CLEAR CARRY 

230 

ADC #&30 


\ 

A=A+&30(+CARRY) 

240 

CMP #&3A 


\ 

IF A=&3A 

250 

BNE nqt ten 


\ 

GOTO not ten 

260 

LDA #&21 


\ 

ELSE A=& 21 

27 0 

.not ten STA sound pars+2 

\ 

PLACE WORD No. IN PAR.BLOCK 

280 

LDX #sound__pars AND 

255 



290 

LDY # sound__pars DIV 

256 



300 

LDA #7 




310 

JSR OSWORD 


\ 

SOUND-1,WORD No.,0,0 

320 

DEC 680 


\ 

?&80=?&80-l 

330 

LDA *6 80 


\ 

A=?80 

340 

CMP &81 


\ 

IF A=?&81 

350 

BEQ change interval 


\ 

GOTO change interval 

360 

.exit PLA 


\ 

RESTORE REGISTERS 

370 

TAY 




380 

PLA 




390 

TAX 




400 

PLA 




410 

PLP 




420 

RTS 


\ 

RETURN 

430 

.change interval 




440 

CMP #&FF 


\ 

IF A=&FF (i.e.IF ?&81=&FF) 

450 

BEQ disable 


\ 

GOTO disable (SEE LINE 530) 

460 

LDA #10 


\ 

A=10 

470 

STA & 80 


\ 

?&80=A 

480 

LDA #&EC 


\ 

A=& EC 

490 

STA clockjpars+1 


\ 

2nd BYTE OF clock_pars=A 

50 0 

LDA #&D8 


\ 

A=& D8 

510 

STA clockjpars 


\ 

1st BYTE OF clockj>ars=A 

520 

LDA #& FF 


\ 

A=&FF 

530 

STA & 81 


\ 

?&81=A 

540 

LDX #clockjpars AND 

&FF 



550 

LDY #clock_pars DIV 

&100 



560 

LDA #4 




570 

JSR OSWORD 


\ 

CLOCK=-5000 (&FFFFFFD8EC) 

580 

LDA #&FF 


\ 

A=& FF 

59 0 

STA clockjpars+1 


\ 

clockjpars?l=A 

600 

LDA #&9C 


\ 

A=& 9C 

610 

STA clock_pars 


\ 

?clock_pars=A (PAR.BLOCK=-100) 

620 

JMP exit 




630 

.disable LDX #5 




640 

LDY #0 




650 

LDA #13 




660 

JSR OSBYTE 


\ *FX 13,5 (DISABLE TIMER EVENT! 

670 

JMP exit 




680 

] 




690 

NEXT 





700 ?&80=10 

710 ?&81=& 0 

720 clock _pars?4=&FF 

730 !clockjpars=&FFFFE89 0 

740 ?&220=(MC% AND 255) 

750 ?&221 =MC% DIV 256 

760 ?sound_pars=&FF:sound jpars?l = 

770 sound jpars!4 = 0 

780 *FX14,5 

790 CALL MC% 

Program 3 _ 

For those people without the speech 
expansion but with a series 1 operating 
system it should be quite easy to alter 
these programs to generate simple sounds 
instead of speech. This can be achieved by 
altering the setting up of the parameter 
block used by the sound generating 
OSWORD call (incidentally, for more 
complex sounds there is an OSWORD 
call for creating ENVELOPES). One 
thought that has occurred to me is what 
the effect of dynamic ENVELOPE 
change might have if performed while the 


=&FF:sound_pars?3=0 


SOUND is actually being generated; it 
could add a new dimension to exotic 
computer noises. 

On a more general level, one of the 
more difficult to solve bugs I encountered 
when writing these routines occurred 
when I failed to DIMension enough space 
for the code I was producing and so ended 
up over-writing the end of my routine in 
odd ways. Overstaying one’s welcome 
with overly long Event-handling routines 
also has some quite weird effects. 

HTPl 
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COMMUNICATIONS 


PCW welcomes correspondence from its readers but we must warn that 
it tends to be one way! Please be as brief as possible and add ‘not for 
publication’ if your letter is to be kept private. Please note that we are 
unable to give advice about the purchase of computers or other hardware/software — these questions 
must be addressed to Len Warner (see ‘Computer Answers’ page). Address letters to: 
‘Communications, ’ Personal Computer World, 62 Oxford Street, London W1A 2HG. 




The Root Letter 

I thought you may like to 
know the most likely reason 
for the name of ‘Root 
Computers’ (February’s 
‘Newsprint’ under ‘Rooting for 
Unix’) It isn’t anything to do 
with Unix installation. The 
Unix file systems (as you 
know) have a tree structure, 
the base of which is called the 
root directory; denoted by a 
‘/’ — and the user with all 
power on a Unix system, also 
known as the superuser has 
the log in name Root! He is 
user number 0 and has read/ 
write permission over 
everything, so as root you can 
screw up the whole system. 

Your piece on Bleasdale a 
while ago was interesting. He 
says he’s got the only ‘true’ 
Unix system (Newsprint 
January 1983). I disagree. 
Xenix, which I’ve spent the 
past year bashing away on as 
a humble user, is, as far as I 
can see, Unix. I’ve also read a 
lot of Unix off the official 
distribution tape from Bell 
Labs, and the documentation 
is the same. Logica, which 
supplies Microsoft’s Xenix, 
just photocopies the Bell 
manual. Yes the C compiler is 
a bit different due to the need 
to implement it on PDP 11/23 
(no separate I and D space), 
but as far as I can see what 
goes for Unix goes for Xenix. 
The documentation is the 
same, and code off the Unix 
tape compiles and runs under 
Xenix. This isn’t to say that 
Xenix is perfect (it can’t do 
floating point arithmetic very 
well). Logica, or Microsoft, 
just took Unix, polished it a 
bit and that’s it. 

What the ‘magic’ test for 
the real Unix is I don’t know. 

I can tell you some good ways 
to crash it — this may prove 
it’s the real thing. I regard 
Unix ‘look alikes’ to be Onyx 
and Uniflex, Xenix is Unix. 

As for this confusion between 
the shell and the kernel; the 
shell is just a program, but a 
large very flexible one. The 
kernel contains all the system 


primitives — which are I/O 
drivers, routines, etc. 
Kemighan & Co state that 
only I/O routines should be 
machine-based, the rest should 
sit ‘on-top’, so as to be 
flexible as possible. The effect 
is to hide any device 
distinctions from the user so 
floppies, winchesters, etc, all 
merge to be device files which 
appear as the same sort of 
thing. 

So you can write your own 
shell — it’s just a program 
which allows you to run other 
programs. The real work is 
done by ‘init’ the father of all 
processes and the swapper. 
Strikes me you need some 
articles on Unix. The review 
of the Positron 9000 October 
1982 wasn’t too good on the 
Unix side — it says that true 
Unix doesn’t allow processes 
to be locked in memory, but it 
does. There’s a system call 
called lock. 

(Name and address supplied) 

A cry from the 
heart 

I am writing to you in 
desperation (and in the hope 
of prodding BBC 
Microcomputer Ltd into life). 

I have the usual BBC 
disaster story of extended 
deliveries, broken promises, 
etc, whilst waiting for a micro 
and cassette deck. I have 
suffered the misery of having 
to return three computers and 
three cassette machines as 
faulty, with a lethargic 
response to replacement in 
every case, and actually 
having two working 
components together for 
minimum periods. 

I have been sent incorrect 
connecting leads, had faulty 
replacement units arrive after 
pleading by phone and post 
that they be tested before 
despatch, had my Access 
account charged for unordered 
goods, and have been without 
a (fourth) replacement cassette 
unit since November. I am 
now told that BBC cannot 


supply me and that I should 
contact a dealer on the list 
they provided. I did — and I 
should have known better. 

Two had given up BBC 
dealership due to ‘endless 
problems and inefficiency’, 
two telephone numbers were 
wrong, six either had no 
machines available or were 
‘still assessing suitable 
models’ despite advertisements 
in last November’s magazines. 

I cannot obtain a suitable 
machine with a tape counter 
that will operate via the micro. 
Can anyone help? 

I am still getting computer- 
printed dockets advising me 
that my order for Acomsoft 
items is being processed (they 
arrived in December), and 
advising that I owe for items 
not ordered or received. 

The common factor appears 
to be Vector Marketing 
(previously BL Marketing). I 
have a huge file of 
correspondence in which I 
have tried to write politely and 
intelligently to resolve my 
problems, and have received 
endless sidestepping replies 
from everyone from the 
Director to the office girl. I 
have asked about the serious 
MOS bugs in the micro, but 
received no reply. I am not 
amused to hear that I may 
have to pay to bring my 
computer up to its advertised 
specification. 

I have spent, I estimate, in 
excess of £35 in phone calls, 
being shunted around BBC 
London and Kettering, Vector 
and BL Marketing, Acorn 
Cambridge, Retail Control 
Systems, etc, not to mention 
the time wasted phoning 
constantly engaged numbers. 
The BBC do not seem to 
acknowledge their 
responsibilities under the Sale 
of Goods Act as retailer, and 
continually want to pass one 
on to yet another person who 
cannot actually do anything. 

To sum up, a year has 
passed, I have had enough, 
and lost all interest in 
programming, etc. I was a 
newcomer to microcomputing, 


although as a qualified 
electrical engineer not too 
naive, I hope. All I want to 
achieve now is to get the 
damned thing up and running 
so that my son can play 
games on it. 

I’m told the BBC is a great 
machine, and I’m sure it is 
when it works and I can 
obtain a cassette deck that 
doesn’t self-destruct. Certainly 
the Acomsoft cassettes I have 
are superb. But whenever I 
talk to fellow Model B 
owners, I find mine is a far 
from isolated experience. 

So to newcomers who do 
not want to tread the path of 
suicidal rage and ultimate 
frustration, may I suggest you 
only buy a micro if you can 
get it over the counter of a 
local shop complete with 
hardware — and test it before 
you take it home! 

David Elsworth, Maidstone, 
Kent 

PS. My computer is on the 
blink again. 

Waiting for 
Mephisto 

I was very surprised when I 
read your article regarding the 
new Prestige model that no 
mention was made about the 
extra facilities provided by 
this model. I wrote to Mr 
Renaldo some time ago 
regarding any new 
developments, and I suggested 
perhaps the Sensory ‘9’ could 
be improved along the lines of 
the new Conchess computer 
(is this anything to do with 
Fidelity, or who makes it?) 
Like thinking move and 
anticipated response, depth of 
ply search, rating the position, 
and special mate level. He 
suggested I contact Computer 
& Video Games (passed the 
buck). 

Since then I have managed 
to look at a brochure for the 
Prestige, and lo and behold — 
depth of ply, think move and 
reply, etc, also a clock 
display. 
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COMMUNICATIONS 


Whenever I see a recorded 
computer game, I see if my 
own computer will follow 
along the same lines. (I 
possess Voice Champion, 
Sensory ‘9’ and Mephisto. 

The Mark ‘V’ I returned 
because of continual surge 
problems with the electricity.) 
Sensory ‘9’ on Level 8 made 
the same moves from move 
number 9, except the Queen 
swap move (12) and the 
Knight move, it went for the 
human move of Rook swap 
move (25). But the real 
difference was at the end 
which was Q-c6 move (49); it 
also lit up M/i/4. I personally 
consider this a better move 
than the Prestige move. 

When are we going to see 
the Advanced Chess module 
for the 4 9’? It is shown on the 
box, or is this a fudge? 

When you get around to 
assessing the Mephisto, could 
you tell me when the edge 
connector is going to be used? 
I wrote to Hegener & Glazer, 
and they said it was for a TV 
interface to be provided later. 
But when, and how much? I 
know they used it on the 
BBC2 Master Games last 
year, because occasionally the 
word ‘Mephisto’ appeared on 
the screen. Also when am I 
going to see the update 
Module III? 

Keep those very readable 
articles coming. 

Frank Holt, Portsmouth. 

Read next month’s column — 
Tony Harrington. 

Prestigious moves 

As an enthusiastic follower of 
computer chess over the last 
few years, I much enjoyed 
‘Microchess’ in the February 
’83 issue. 

I assumed that Black’s 
move 28 was Bd4 but am 
baffled by the Prestige’s move 
46. This is a mate in three 
position but Prestige seems to 
have missed it completely! 
How come? 

Alan Wright, Gloucester 

There are, in fact, two 
different mates in three — 
namely R-g7 and R-e7 — 
David Levy. 

Prophet margin 

Having just read Mike 
Liardet’s review of the 
Prophet 2, I cannot agree with 
his conclusion that this system 


merits serious consideration. 
Not that there’s anything 
wrong with the system itself 
— it’s just vastly overpriced! 

The heart of the system 
would appear to be a basic 
Atom, with 32k RAM 
expansion and a modified 
version of Acorn’s own 
spreadsheet ROM, AtomCalc. 
As an experienced Atom and 
AtomCalc user, I would 
suggest the following system 
(the prices shown are not 
necessarily RRP, but are 
those prevailing, and are 
VAT-inclusive): 

Basic Atom (with all 
manuals) 156.00 

PSU 8.00 

64k Expansion 70.00 

Pearlcorder 60.00 

B/W TV 50.00 

F.Point ROM 23.00 

AtomCalc ROM (with 
manual) 40.00 

Metal case (with on/off 
switch) 34.00 

Total system price £407.00 
Some of the Prophet’s 
facilities would not be 
available. These are: search, 
conditionals, comparison, 
screens and superfast cursor. 
However, set against the 
Prophet’s asking price of 
£914.00 (inc VAT), the above 
system represents far better 
value for money and, since the 
64k expansion is seen 
effectively as two 32k pages, 
one could, with the minimum 
of fuss, have two separate 
sheets resident at the same 
time. Indeed, you could 
include Acorn’s disk pack 
(£345.00) and still save 
£160.00, whilst overcoming 
the cassette filing problem. 

I am pleased to see the 
Atom being promoted in a 
business environment, but not 
at Prophet’s profit (sorry!) 
margin. 

Barry Pickles, Manchester 

Satellite tracking 

One of the most frustrating 
situations in the use of micro¬ 
computers is the sudden 
discovery, half-way through 
writing a program, that the 
machine which can 
supposedly maintain a nuclear 
power plant lacks a very basic 
mathematical function. Arc 
sine, Arc cos, and Arc tan are 
good cases in point. The 
Sinclairs and the BBC 
apparently possess these 
functions, but the UK 101 has 
only Arc tan, and many 
micros ignore all three. 


If you are attempting to 
track the ‘amateur’ satellite 
Oscar-9 or engaging in similar 
trigonometric exercises, the 
absence of these functions 
makes your micro worse than 
useless. 

However, all is not lost. 

The following short routine 
will nest this capability into 
your program by making use 
of the sine, cosine, and tan 
functions already present. 
(Although the listing shows 
sine only — for cos and tan 
make the appropriate 
substitution.) 

If N is the sine of X 
degrees: 

10 INPUT; N 
20 LET X = 0 
30 LET Y = SIN(X) 

40 IF ABS(N-Y)<0.001 
THEN 70 
50 X = X + 0.001 
60 GOTO 30 
70 PRINT (X * 57.296) 

For results in radians, 
simply change 70 to PRINT 
X. The accuracy can be 
increased by adding more 0s 
in lines 40 and 50. 

John Evans, Farnham, 

Surrey 

Not-so-super 
Sage? 

Reference to your Pascal 
Benchmarks shows that 
despite its MC68000 CPU 
the ‘super-fast’ Sage II is no 
faster than the five-year-old 
single-board Western Digital 
Microengine. Indeed, in the 
benchmarks involving reals, it 
is only half as fast because it 
doesn’t even have a hardware 
floating-point facility. 

Even with compilation to 
n-code, the benchmarks show 
that the 8 MHz Sage is only 
about twice as fast as a 4MHz 
Z80 running the Pro-Pascal 
compiler. 

So where have the advan¬ 
tages of a powerful instruction 
set and 2-byte words gone? 

In other words, why isn’t 
the Sage a lot ‘super-faster’? 
Jim Hawkins, Castletown, 

Isle of Man. 

Infinite precision 

I have just read the review of 
DataPrism (.PCW March 
1983) and note that of the 
‘Calculations. . . only one of 
the totals was correct’. Kathy 
Lang should investigate and 
report on the form in which 
numbers are stored and their 


associated numeric precision. 
If numbers are stored in 
floating point form with four 
bytes allocated to each one, 
one for exponent and three for 
fraction, the precision is only 
about 6 Vi decimal digits, 
equivalent to totals accurate to 
1 p in a maximum of 
£9999.99. dBase II on the 
Sirius claims accuracy to ten 
decimal digits but this is still a 
limit of lp in £99,999,999.99. 
My company has recently 
received a specification calling 
for some totals to be accurate 
to 1 pin £9,999,999,999.99 
which is twelve digits. A 
question all users of database 
software should ask, if they 
also have calculations to 
perform, is: what is the 
maximum money total which 
can be used and remain 
accurate to lp? The answer 
should appear in all future 
reviews. 

D A H Brown, Malvern, 
Worcs. 


Audiofax? 


Under the BBC’s Computer 
Literacy Project, software is 
to be transmitted on Ceefax. 
This means that to receive it, 
the user has to buy a Ceefax 
receiver/decoder. That 
recommended as part of the 
BBC Microcomputer System 
is the teletext receiver which 
costs £225. 

I have written to the BBC 
asking why (since programs 
can be held on a conventional 
audio tape recorder) the 
telesoftware could not be 
transmitted instead on a sound 
channel, whether TV or radio. 
This could be done outside 
normal broadcasting hours. 

In his reply, Mr Lawson J 
Brown, the Ceefax 
Telesoftware Organiser, states 
that Ceefax gives the user 
several advantages: reliable 
error detection; ability to re¬ 
acquire corrupted data; and 
the facility to have access to 
the software over a long 
period of time. 

No doubt these arguments 
are valid; but why could the 
software not be put out 
additionally on UHF/FM, 
one of whose attributes is 
reduction of interference? 
Would other readers who also 
would like telesoftware 
without the extra expense 
please indicate support by 
writing to the BBC. 

Malcolm Wintle, 
Bedhampton, Hants 
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ALL IN THE FAMILY 

CODING FAMIIY RELATIONSHIPS 

Genealogy is a ‘natural’ application for micros, as A Sandison reports. 


Computerised filing and retrieval techniques 
are particularly appropriate for the large 
quantities of data involved in tracing a 
family tree or in transcribing and indexing 
such documents as parish registers, wills or 
old census records. In all such files, the 
relationships between individuals are 
important facets of the information to be 
manipulated. Any one individual record, 
whether in a family tree, a baptismal 
certificate or a will, nearly always contains 
several names of people. It is very much 
easier to retrieve the particular record 
required if the parents, the children, the 
witnesses, etc, are identified as such. 

My own family records, for example, 
contain some 200 John Sandisons, of 
whom 20 had Alexander as the father s 
name and nine had it as a son’s name. The 
ability to search simultaneously for records 
containing both names reduces the ‘noise’ 
of irrelevant entries by 90 percent. But 
ability in such a search to distinguish easily 
the sons from the parents can halve the 
remaining ‘noise’. 

Similar relationships can be important in 
some business contexts, where the levels of 
organisational hierarchy simulate the gener¬ 
ations on a family tree, and responsibility 
simulates descent, with ‘opposite numbers’ 
equivalent to cousins. 

Types of 
relationship 

In my searches, the generation difference 
can be of major relevance. In looking for a 
father/son pair, the search should not 
exclude grandfather/father or son/grandson 
pairs. Beyond the direct lines of descent, 
the in-law, step, foster and adoptive relations 
need separate consideration. 

Another most important feature of all 
relationships is their reversibility: father- 
son is the reverse of son-father. Searching 


for Johns with sons Alexander means 
looking for sons on all records for Johns. 
Unless you are absolutely certain that 
every cross-reference has been made, a 
search for fathers in all records for Alexander 
could also be worthwhile. 

Coding is a well-established device for 
saving computer memory and ensuring 
interchangeability of data between systems. 
Perhaps the best known computer codes 
are those in the ASCII system for identifying 
printable and control characters. A useful 
feature is the easy conversion from capitals 
to lower case by adding 32 (20 hex) to the 
numeric equivalent. Similarly, absolute 
values are converted to the printable digits 
by adding 48 (30 hex). 

Random ASCII 
codes 

Several similar opportunities have been 
missed and codes for other groups of 
symbols are allocated in a surprisingly 
random manner. The main mathematical 
symbols surround the numerals but are 
intermingled with colon and semicolon. 
Any attempt to discover whether a string is 
entirely mathematical has to search for 
those two punctuation marks separately 
within the range ‘(’ at 40 (28 hex) to ‘>’ at 
62 (3E hex). Likewise, the punctuation 
marks are scattered over the whole printable 
character range from 32 (21 hex) to 63 
(3F hex). This makes routines to check 
whether the spaces following punctuation 
are normal quite unnecessarily complex as 
each marie has to be searched for individually. 
These deficiencies just show how much 
detailed thought should be given to all the 
possible applications before any standard 
coding scheme is adopted. 

As far as the genealogy searching is 
concerned the search routines would be 
greatly simplified if the coding is carefully 
designed to recognise relationships between 


KIN 

(incl in-laws, step, etc) 

NON-KIN 

Spouse 

Friend 


Sibling 

Colleague 

Cousin 

Other 


Parent Child 

Godparent 

Godchild 

Grandparent Grandchild 

Signatory 

Witness 

Uncle, Aunt Nephew, Niece 

Employer 

Servant 

Great-uncle, Great-nephew 

Client 

Lawyer, etc 

Great-aunt Great-niece 

Patient 

Doctor, etc 


Communicant 

Priest, Incumbent 


Testator, Donor 

Beneficiary 


Landlord, Host 

Tenant, Lodger, 
Visitor 


Table 1 Personal relationships 


items in the same manner as ASCII codes 
recognise the need to swap upper and lower 
case. 

Family relations 

Table 1 sets out the main relationships in 
family records. Note the reversed links 
shown, the fact that for some links the same 
term (eg, spouse) can be used for both 
directions, and that all are referenced from 
someone else, best considered as the 
‘subject’ of the record. Note also that many 
of the terms (eg, aunt) imply the sex of the 
relation. Some non-familial relationships 
likely to occur in wills and households are 
also shown. 

Filing needs 

Most data filing programs use ‘fixed-length 
fields’, identified by their exact location in 
memory, to store different types of inform¬ 
ation. For family records this is both 
extravagant of memory and restrictive, 
because for some individuals information is 
full and detailed while for others it is 
notable mainly for its absence. I know of 
one man who married twice ':h 16 
children in all: but I know no more about his 
mother than her name. 

Providing a fixed field for every individual 
for a second marriage can only mean that it 
will be unoccupied in most of the records — 
even the first marriage field is empty for a 
substantial proportion. But more than two 
marriages cannot be ignored. Similarly, Pat 
Ash’s names occupy as much memory as 
Gwendolyn Millicent Maijoribanks’s. 

The other main filing system uses ‘variable- 
length fields’ and identifies each type of 
information by a ‘flag’, the length of which 
has to be added to that of every occupied 
field — but empty fields can be omitted 
altogether. Good family and business files 
should always record the sex of every 
individual mentioned, because very few 
forenames are really reliable indicators. 
Because most relationships imply sex, that 
information can be incorporated in a 
relationship field. 

Coding needs 

There seems therefore considerable scope 
for designing a system of relationship 
codes, either in the flag for a variable- 
length, or within a fixed-length, name field. 
First, it should be easy to identify, and 
reverse, the sex. Secondly, it should also be 
easy to reverse the relationships. Thirdly, 
generation differences should be consistently 
conveyed. And fourthly, those of direct 
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THEHR1 THE 

Only £650 + VAT 


THE FINEST PRINTER/TYPEWRITERS MONEY CAN BUY. 

AT Comnatible with THE CROWN RANIER 



The HR1 

Bi-directional -17 CPS - some 
features as below, but without 
keyboard and lift off facility. 


Compatible with 

SHARP 
OSBORNE 
APPLE II 
APPLE III 
TELEVIDEO 
TANDY 
BBC 
MIMI 

TEXAS 30/30 
PET 

HEWLETT PACKARD 
SUPERBRAIN 
SIRIUS 
XEROX 
IBM 

In fact most computers! 


ONLY £795 + VAT 



CROWN RANIER -The leader of all interfaced daisy wheel printer/typewriters: Here's why: 

The unbeatable Crown Ranier is the only heavy duty daisy wheel printer/typewriter which runs on a linear motor - no belts or cables to break, stretch or wear - and uses the IBM ribbon and lift off correctors. 
The reliability has become legend in these days of expensive electronic typewriter breakdowns. 

CENTRONIC - IEEE - RS232 INTERFACES - No external boxes - interchangeable daisywheels - variable pitch - three free daisy wheels - automatic whole line correction - easily copes with standard printed 
forms -195,000 characters per ribbon (at least twice the average character length) - standard lift off correctors - a printer/typewriter at the flick of a switch. 

Perfection as a typewriter (now used by local authorities and multi-nationals), perfection as a printer. 

Beware of lightweight, low cost machines - these can never give long term reliable service. THIS MACHINE WILL!! The professional machine. 

Ask you local computer or office equipment dealer for further information. EX STOCK DELIVERY. 

SOLE UK DISTRIBUTOR. TRADE ENQUIRIES INVITED 


WSJ BUSINESS CENTRE 


56-58 SOUTH ST., EASTBOURNE, 
SUSSEX. (0323) 639983. 



BASIC x40 


Petspeed can take any program written for any 
Commodore machine and in a few minutes transform 
it into a fast efficient piece of professional software 
running up to 40 times faster. Because Petspeed is 
compatable with Commodore Basic any program 
written in BASIC will compile without trouble and 
without fuss. 

Can Petspeed compile any program? 

Yes. 

Do I have to change my programs to 
compile them? 

No. Basic programs will compile as they 
stand. 

Will Petspeed make my programs 
smaller? 

Yes, large programs take up considerably 
less memory when compiled. 

Must I use a protection key to run 
compiled programs? 

No, you are completely free to do 
whatever you wish with Petspeed 
compiled programs. 

Oxford Computer Systems (Software) Ltd. 

Hensington Road, Woodstock, Oxford 0X7 1 JR, England Tel. (0993) 812700 



Is Petspeed available for all Commodore 
computers? 

Petspeed is available for any combination of 4000 
and 8000 series equipment. 

Petspeed is now available for all Commodore 
machines including the new 64. 

Some news about our other compiler 
products 

PORTSPEED - This Petspeed cross 
compiler creates 2'object files, one for 
the PET and one to run on the new 64. 
Portspeed automatically makes all 
changes (including pokes) necessary to 
allow programs to run on the 64. 

INTEGER BASIC - This popular compiler 
can give the speed of recti machine code 
(100 - 200 times) for programs that 
do not require floating point 
arithmetic. Integer BASIC is 
available for all PETs 
and as a cross 
compiler for 
the 64. 
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ALL IN THE FAMILY 


descent, the in-laws, the steps, and so on, 
should be associated. 

Table 2 sets out a suggested scheme. I 
should emphasise that at this stage it is no 
more than a suggestion on which comments 
are invited. It is most important that no 
opportunities should be missed. We must 
proceed slowly. But when comments have 
been received and studied it should be 
possible to make positive recommendations. 

The codes suggested are shown both as 
positive or negative numbers and as upper 
or lower case letters, grouped around that 
for the ‘subject of the record’ at zero, ‘O’ or 
‘o’. The letters can be used for print or 
display, the numbers for manipulation. 
Upper case is used for males, lower case for 
females. As a result, the sex indication can 
be reversed by adding or subtracting 32 (20 
hex). Many standard retrieval programs 
can use or ignore case differences at will: 
this is instantly adaptable to sex differences. 
But it does restrict the number of possible 
relationships to 15 on either side of zero, or 
31 in all. My personal view is that this 
should not be so restrictive as to invalidate 
the easy sex indication. 

Coding patterns 

When entering data from one source entry 
into records for each of the individuals 
named, relationships often have to be 
reversed. For example, data from a baptismal 
record goes into the child’s record exactly 
as it is in the source, with references to the 
father and mother. But when the same data 
goes into the father’s record, the parental 
relationship of‘father’ must be reversed to 
‘son’, and of ‘mother’ changed to ‘wife’. 
The changes involved follow consistent 


patterns, most of which can be automated 
by a program provided the coding matches 
those patterns so far as possible. 

To achieve this, the codes for reversed 
relations are placed equidistantly on opposite 
sides of zero, so that changing the sign of 
any code will reverse the relationship. 
Those terms which remain the same when 
reversed all imply the same generation and 
are set within the range -3 to +3. Other terms 
are grouped by the categories of relationship 
which imply the directness of the descent. 
Non-familial terms which carry no impli¬ 
cations of descent at all, are placed beyond 
±11. The group numbers can be used to 
lead to interactive routines to cope with 
such changes as son’s mother to father’s 
wife, wife to brother’s sister-in-law, and so 
on. 

Within each of the categories representing 
kin, a unit increase in the value of the 
numerical code represents one generation 
of descent, providing for five generations 
from grandparent, through parent, subject, 
child to grandchild. Few documents exceed 
that range in the people mentioned and 
personal records get far too complicated if 
they go beyond parents and children. The 
occasional references to great-grands can 
be coded as grands provided this wider 
meaning is remembered when search results 
are interpreted. 

Code conversion 
routines 

A major reason for structuring the codes in 
this sort of way is to simplify programs for 
coding and searching. The Basic routines 
set out below show that short routines have 
been achieved. 


As already suggested, the letter codes are 
filed, displayed or printed; but for mani¬ 
pulation the numeric equivalents are used, 
with a sex indicator. Translation between 
alphabetic and numeric is straightforward: 

10 REM Printable codes in P$, 

20 REM numeric in C, 

30 REM male as S=0, female S=32 
40 REM Printable to Numeric 
50 C=ASC(P$)-79 
60 IF 015 THEN S=32: C=C-S 
70 RETURN 

80 REM Numeric to Printable 
90 P$=CHAR$(C+S+79): RETURN 

Changing from male to female could 
hardly be easier: 

100 REM Sex reversal 

110 IF S=32 THEN S=0: RETURN 

120 S=32: RETURN 

Relationship reversal is a little more 
complicated, but not much: 

130 REM Reversing relationship code 
140 REM SI is the ‘Subject’s’ sex 
150 REM his code by definition is 0; 

160 REM C, S for a related person. 

170 Z=S: S=S1: S1=Z 

180 IF ABS(C)>3 THEN C=-C 

190 RETURN 

Some relationship changes involve a 
shift from one category to another (as with 
mother to wife). The category group number 
can lead to another routine, which may 
have to be interactive. It can be calculated 
as follows: 

200 REM Get category group as G 
210 IF C=0 THEN G=0: RETURN 
220 Z=ABS(C): IF Z<4 THEN 

G=l: RETURN 

230 G=INT((Z-2)/2)+l: IF G>6 

THEN G=6 
240 RETURN 

Many familial relations involve gener¬ 
ation gaps. The difference from the subject’s 
generation can be expressed betwen -2 and 
+2, as follows: 

250 REM Get generation difference in D 
260 REM C, G, as above 
270 IF G<2 OR G=6 THEN 

D=0: RETURN 

280 D= SGN( C)*( ABS( C)-2*(G-1)-1): 

RETURN 

Standard for the 
future? 

I hope that these sample routines demon¬ 
strate the advantages of a structured scheme 
of codes. Its full advantages can, of course, 
only be realised in programs specially 
written with its features in mind. Some 
existing variable-length field file manage¬ 
ment packets allow the operator to select 
his own field identification flags. With such 
programs, codes on these lines can be used 
with immediate advantages: both in search¬ 
ing and in exchangeability of data between 
systems. 

The aim of this paper is to spark off trains 
of thought. If you can see snags or can make 
constructive suggestions to improve or 
simplify the scheme, please write to me, c/o 
the Editor, in the next few weeks. I hope 
that in due course, the Society of Genea¬ 
logists will be able to recommend a scheme 
more or less on these lines for adoption in 
genealogical programs. __ 


Category 

Relationship 

Codes* 

Relationship 

Codes* 


0 

Subject of entry, 

0 O o 





record, etc 





1 

Cousin 

±1 P p 





Spouse 

+2 Q q 

Friend 

-1 N 

n 




Other 

-2 M 

m 


Sibling 

+3 R r 

Sibling-in-law 

-3 L 

1 

2 Direct 

Child 

±4 S s 

Parent 

-4 K 

k 

descent 

Grandchild 

±5 T t 

Grandparent 

-5 J 

j 

3 In-laws 

Child-in-law 

+6 U u 

Parent-in-law 

-6 I 

i 


Gndchild-in-law 

±7 V v 

Gndparent-in-law 

-7 H 

h 

4 Step- 

Step-child 

±8 W w 

Step-parent 

-8 G 

g 

relations f 

Step-gndchild 

±9 X x 

Step-gndparent 

-9 F 

f 

5 Collaterals 

Nephew/Niece 

+10 Y y 

Aunt/Uncle 

-10 E 

e 


Grt-nphw/ Grt-nce 

+11 Z z 

Grt-aunt/Grt-uncle 

-11 D 

d 

6 Non-kin § 

Godchild/ Signatory 

+12 [ { 

Godp arent/ W itne s s 

-12 C 

c 


Servant 

+13 \ I 

Employer 

-13 B 

b 


Client, etc 

+14 ] } 

Prof 1 adviser 

-14 A 

a 


Lodger/Visitor 

+ 15 A ~ 

Landlord/Host 

-15 @ 

\ 

* Capitals for males, lower case for females, 
t Step-, foster and adoptive relationships. 

§ Relationships — not, of course, occupations. 




Table 2 Suggested codes for relationships between individuals 
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OMICRON DESIGN 

TRULY INTEGRATED ACCOUNTING SOFTWARE 

• Sales Invoicing 

• Sales & Purchase Ledgers 

• Nominal Ledger 

• Stock Control 

• Job Costing •“ ’ 

Backed by Omicron’s promise of full support, an 
extensive network of dealers throughout the U.K. 
are ready to demonstrate the Omicron suite of 
quality accounting programs. 

Contact us now for your nearest Omicron Dealer. 

THE OMICRON DESIGN CO. LTD. 

27, High Street, Egham, Surrey TW20 9DT. 

Telephone: Egham (0784) 31809/34121 

DEALER ENQUIRIES INVITED 




Easy to install, simple to use, Omicron 
offers the professional businessman a 
comprehensive suite of proven accounting 
packages, specially developed for the No 1 
16 bit microcomputer the ACT Sirius t. 


Please send me further details 
Literature!!] DealershipCH 

Name_ 

Company _ 

Address_ 


Tel No. 



A £480* DAISY WHEEL BARGAIN!!! 

At last a daisywheel printer with a professional performance and quality at an affordable price. 


★ Wide 15 inch carriage. 

★ Standard print wheels. 

★ Standard ribbons. 

★ Fast 25 characters per second. 

★ Graphics commands. 

★ Standard Wordstar printer. 

★ Heavy duty mechanism. 


■fa Price exclude VAT and delivery 

Ask about maintenance 
For further details contact 
JAYMAN ELECTRO DEVICES LTD 
15 ASH GROVE, 

SPRINGHEAD, 

OLDHAM. 

GREATER MANCHESTER. OL4 4RP. Tel: 061 678 0519 
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PETSPEED 

Gordon Gilmore assesses whether Petspeed really is fast enough for the human race. 


‘Fast enough for the human race’ is how the 
Oxford Computer Systems advertisement 
describes Petspeed, the optimising com¬ 
piler for CBM Basic programs. Petspeed 
compiled programs are claimed to be up to 
40 times faster than the Basic program, 
including disk operations. (Earlier adver¬ 
tisements promised ‘only’ 30 times im¬ 
provement.) How realistic are these claims 
and how does Petspeed manage it? 

The program is supplied on disk in either 
4040 or 8050 format as required, together 
with a ‘dongle’ for the cassette port at the 
rear of the machine. There can be few pro¬ 
grams as easy to use. Put the Petspeed disk 
in drive 0, a disk containing the program to 
be compiled in drive 1, then press SHIFT 
and RUN together. Petspeed loads, asks 
for the name of the source program, and 
that is that. Line numbers scroll up the 
screen as each of the four compiler passes 
are made, and after a few minutes the tran¬ 
slated program is on disk and in memory 
ready to RUN immediately. The first time I 
used Petspeed I felt a certain unreality 
about it all — can that really be all there is 
to it? In most cases the answer is ‘Yes’. 

Petspeed is very tolerant. Apart from 
incorrect Basic, which would normally pro¬ 
duce SYNTAX ERRORS in any case, only 
four problems are likely to arise. Most 
importantly, Petspeed does not like dyna¬ 
mically dimensioned arrays — eg, DIM 
A(N). The reason is that space must be 
made available for all the variables in the 
first pass and therefore array dimensions 
must be available at this time. Petspeed is 
very obliging when meeting this particular 
error. Rather than just give an error 
message, the compiler invites the user to 
type in the appropriate dimension after 
which compilation continues. Unfor¬ 
tunately my copy of Petspeed does not do 
this. After inviting the input the program 
hangs up irretrievably. Oxford Computer 
Systems suggests that my CBM 4032 has 
particular ROMs which the current version 
of Petspeed does not like (one of the so- 
called ‘fat 40’ machines). I am assured that 
everything is okay on the 8000 series 
machines and that they are working on a 
solution for these particular 4000s. In the 
meantime the only solution is to switch off 
and start again — not very elegant. 

Petspeed dislikes certain MID$ calls 
where the third argument is an array or 
function reference — for example, 
MID$(A$,5,LEN(A$)-2). This is easily 
changed to avoid the function reference. 
Petspeed itself makes use of page zero 
addresses and Basic programs which also 
do this could get into trouble. The final 


limitation is that without other assistance it 
is not possible for overlaid programs to 
share the same variables, although a utility 
program is available to cope with that. 

A number of compiler error messages 
may be given. All, apart from ‘UNDEF’D 
STATEMENT ERROR IN. . .’, are fatal 
and result in the computer memory being 
cleared ready for the object program to be 
loaded for correction. Unfortunately, my 
copy again leaves the computer hung-up 
and a switch off is needed. The only other 
bug I found appeared at the end of compila¬ 
tion. Petspeed uses a narrow screen win¬ 
dow to display the line numbers during 
compilation. At the end it clears the text 
window with ASCII 14. This is fine for an 
8000 series machine but leaves a 4000 
series machine with an expanded screen — 
not serious but definitely an irritation. 

The small number of limitations means 
that very many Basic programs will be 
compiled without any modification at all. 
However, there are features of Petspeed 
which could make it desirable to rewrite 
programs. User defined string and mixed 
functions are allowed — eg, DEF 
FNA$(X$) — which are not permitted in 
CBM Basic; and secondly a special operator 
can be inserted into the program to enable 
Petspeed to recognise all characters of a 
name rather than just the first two. 

Another pair of operators causes the 
STOP key to be enabled and disabled when 
required without resorting to PEEKs and 
POKEs. These features, and the fact that 
all the usual efficiency tricks (such as 
declaring variables in order of importance, 
putting speed-critical subroutines at the 
start of the program, no spaces in lines, no 
REMs, etc) are not needed, mean that a 
very much more readable program can be 
written. The main disadvantage is that if 
these facilities are used it may not be pos¬ 
sible to debug the program in Basic 
before compilation. 

It is important to realise that Petspeed is 
not a true compiler. The Basic program is 
not translated to machine code but to an 
intermediate, but faster, ‘speedcode’. The 
speedcode is then interpreted at run time by 
a speedcode interpreter built into the tran¬ 
slated program. This interpreter is about 8k 
long and so small Basic programs will 
become very much longer in translation. 
On the other hand, very long programs will 
be shortened; the break-even point being 
about 70k. Of course programs with many 
REMs, spaces and long variable names 
would tend to a greater reduction in size. 

The first compiler pass finds all the vari¬ 
ables and reserves space for them. DATA 


statements are found and whenever poss¬ 
ible are converted into both ASCII and 
binary equivalents in order to save ASCII- 
to-binary conversion time when the com¬ 
piled program is run. The next phase is a 
general syntax analysis and the construc¬ 
tion of a parse tree which in pass 3 is sim¬ 
plified into blocks of speedcode. Finally, in 
pass 4, all the sections of speedcode are lin¬ 
ked together and the final code, with a copy 
of the interpreter, is saved on disk in a file 
with ‘.gt’ appended to the filename. 

Having examined Petspeed in general, 
how fast are the programs it compiles? The 
answer would seem to be that they are quic¬ 
ker, but not by much. My first trial was on a 
simple literature reference filing program. 
This involves relative file transfers to and 
from disk and screen display, a modicum of 
keyword searches within strings and hard¬ 
copy printout. As one might expect, the 
operations which depend on mechanical 
operation at some point (ie, disk and prin¬ 
ter operations) were affected little — a fac¬ 
tor of 1.5 to 3 depending upon the length of 
the data string transferred. This doesn’t 
sound very much, but to the user it may be 
significant. A waiting period of, say, half a 
second for a file to be transferred from disk 
to screen is perceived as much more than 
twice the quarter of a second that might 
result after a Petspeed translation. Pro¬ 
grams do indeed seem much faster even if 
the stopwatch gives the lie to it. Operations 
which involve only manipulations within 
the computer may be speeded up much 
more, although the one-liner FOR 1=0 TO 
1000:NEXT achieved only a factor of 4.8. 
Table 1 gives timings for a simple bubble 
sort program used to sort a random series of 
256 strings or numbers before and after 
Petspeed translation. (‘Before’ refers to the 
original Basic program, ‘After’ to the 
‘Petspeed’ translation.) 

Before After Ratio 
Strings (avg 4.3 char) 650 86 7.5 

Integer variables 652 64 10.1 

Reals variables 635 82 7.8 

Real variables-integers 630 69 9.2 

Table 1 Bubble sort timings 

It is surprising that the CBM Basic is 
slightly faster for a ‘real’ sort than for an 
integer sort. The Petspeed versions were 
much faster, of course, but nowhere near 
the claimed 40 times. Oxford Computer 
Systems emphasises that Petspeed, 
wherever possible, uses integer arithmetic, 
resorting to floating point only when 

necessary. This is probably the reason for 
the difference between the two sorts using 
real variables. The sorting was faster in the 
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Petspeed version when only integer num¬ 
bers were involved. 

A better feeling for the scale of the 
improvement in speed might be given by 
looking at programs that are both simple 
and familiar, at least in name, such as the 
Benchmark programs beloved by micro¬ 
computer analysts. The timings, for a 
CBM 4032, were made using the internal 
clock and are slightly different to those 
given in PCW Nov 1982. 



Before 

After 

Ratio 

BMl 

1.33 

0.267 

5.0 

BM2 

9.02 

0.683 

13.2 

BM3 

17.2 

5.92 

2.9 

BM4 

18.9 

6.77 

2.8 

BM5 

20.8 

6.9 

3.0 

BM6 

35.4 

8.77 

4.0 

BM7 

56.8 

11.2 

5.1 

BM8 

11.2 

4.92 

2.3 

BM2+ 

43.5 

0.7 

62 


I Table 2 Benchmark timings | 

The best improvement in speed (BM2) is 
for the case when the Benchmark program 
introduces a branch in the form of GOTO. 
In Petspeed the destination address is 
calculated once and for all during compila¬ 
tion and a direct branch is possible during 
execution. With this in mind I appended 
Benchmark 2 onto the end of a 20k Basic 


program at line 6100 and inserted line 1 
GOTO 6100. The difference between the 
Basic and Petspeed versions is shown as 
BM2+ in Table 2. The Basic program is 
nearly five times slower while the Petspeed 
version is hardly affected. The speed ratio 
is now 62 — even better than the advertised 
claims. 

Apart from the artificial case of BM2+, 
all the programs I have been able to test 
have been either small programs or well- 
written Basic routines in which all the 
tricks mentioned above have been incor¬ 
porated to achieve maximum speed in 
Basic. It is not surprising, therefore, that the 
speed improvements have not been as great 
as the advertisement would lead us to 
expect. 

A common complaint of reviewers is the 
quality of the documentation supplied with 
software. The Petspeed manual is, to say 
the least, slim. However, bearing in mind the 
simplicity of use and the few restrictions on 
use — all of which are covered fully —there 
is no reason to expect more. With the 
exception of the ‘fat 40’ bug all potential 
pitfalls are explained. 


Conclusions 


The good news about Petspeed is that it is 
easy to use, and allows better internal 
documentation and readability of the 


original Basic program by removing the 
penalties associated with the free use of 
REMs for internal documentation and logi¬ 
cal program structure. As a bonus, the 
resulting translated program is unlistable. 
The consequences of the latter are that any 
software protection devices within the pro¬ 
gram cannot be stripped out — a factor 
which must be of at least passing interest to 
commercial software writers. 

The bad news is that, unless you are an 
unusually verbose programmer, you are 
unlikely to speed your program by anything 
like a factor of 40. Having said that, in most 
situations the speed improvement is useful 
— a factor of 10 for an integer sort is not to be 
cast aside lightly — and has certainly made 
the programs I have compiled more plea¬ 
sant to use. If a speed improvement of as 
much as 40 is important to you then 
Petspeed is probably not the answer. If you 
can’t afford the £240 for Petspeed then you 
can go a long way to achieving the same 
objects by attention to the way in which you 
write your program. If you have a ‘fat 40’ 
computer and don’t want the bugs it may be 
advisable to wait until an updated version is 
available. 

Petspeed is available from Oxford Com¬ 
puter Systems (Software) Ltd, The Old 
Signal Box, Hensington Road, Woodstock, 
Oxford OX7 1 JR, at a cost of £240 plus 
VAT. 
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BEAT THE TAX TABLES 

Retired taxman G W Duell explains how to use a Casio calculator for income tax calculation. 


Using a Casio FX-502P calculator I set out 
to beat the Tax Tables but with little hope 
of success. Calculating a year’s tax given 
the allowances is relatively simple — so 
much at 30 percent, so much at 40 and so 
on. However what I wanted to do was to 
produce a program which could be used by 
anyone involved in wages to avoid the 
chore of using tables. 

As a retired Senior Collector of Taxes I 
knew that by dividing your allowances by 
10 and ignoring any remainder you get your 
code number. An examination of the week 
52 free pay table showed that multiplying 
the code number by 10 did not produce the 
correct figure of free pay. My first task was 
therefore to establish the relationship 
between the code number and the figures in 
the table. I subtracted each figure from the 
succeeding one and eventually spotted that 
there was a repetitive pattern in each set of 
13. Within the 13 there was also a pattern 
over 7 and then over 6. 

It took me a long time to solve the 
problem of how to get a method which 
would get the calculator to repeat these 
patterns but I finally cracked it First add 10 
to the code number and divide by 13 — the 
remainder will of course be a number 
between 0 and 12 (using a calculator the 
remainder will be the decimal equivalent of 
so many thirteenths). If the remainder is 
equal to or greater than 7 subtract 7 


multiply by 0.4 add 9.2 then add the code 
number multiplied by 10. If the remainder 
is less than 7 multiply it by 0.4 and add 9 
then add to 10 times the code number. Lo 
and behold — you now have the free pay for 
the year, so simply dividing by 52 and 
multiplying by the week number you have a 
complete set of free pay tables for the weekly 
paid. The ingenuity of the system is not 
very obvious but it ensures that every figure 


is exactly divisible by 52 — pounds and 
pence. 

Only one code number does not fit — 
Code 0, so the program has to branch in 
three directions to take into consideration 
that in the event of the code being 0 the free 
pay is nil. 

Once the free pay is calculated, subtract¬ 
ing it from the gross pay will give the 
taxable pay. We then round this figure up to 


Remarks 


P0 MinO , 0 , HLT , Min 1 ,0 , HLT , Min 2 , 
Inv x— 0 , GOTO 1 , - , 3 , = , 

INV FRAC ,X,3,X,-,2,+,9, = , 
Min 3 , MR2 , X , 1,0 , = , M+ 3 , 
MR3 , X , MR1 , - , MR5 , = , HLT, 
GOTO 3, 

LBL 1 , 0 , Min 3 , HLT, GOTO 3 , 

LBL 3 , From this point the program is virtually 
the same as that for weekly tables. Change 
all references MR4 to MR5 and omit 
subroutine P6. 

See text for Casio FX-602P modifications. 


Calculate Free Pay 


CodeO 


Steps left 
Programs 
Total 


Program — monthly tax tables 
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LBL 4 


LBL 6 


Min 0,0 , • , 9 , Min F , 0 . HLT, Min 1 
0 , HLT , Inv x = 0 , GOTO 2 , Min 2 , 
+ ,1,0, = ,-*-,1,3, = , Inv Frac , X 
1 3 , = , Inv x >= F, GOTO 1 , X 
■ , 4 , +, 9 , = , Min 3 , GSB P6 , HLT 
GOTO 3, 

- ,7, = ,X,*,4,+,9,’,2, = , 

Min 3 , GSB P6 , HLT, GOTO 3 , 

0 , Min 3 , HLT, GOTO 3 , 

M-0 , MR 0 , HLT, 

Inv Int, Min 0 , MR6 , GSB P7 , Min *6 
MRO, Inv x >= F , 

GOTO 4 , X , • , 3 , = , GSB P8 , 

MR8 , GSB P7 , Min *7 , MRO , 

Inv x>= F , GOTO 5 , — , MR -6 , = . 
X , •, 4 , + , (, MR *6 , X , •, 3 , ), = , 
GSB P8 , 

MR *0 , GSB P7 , Min 6 , MRO , 

Inv x>= F , GOTO 6 , - , MR -7 , 

= ,X,‘,4,5,+,(, MR9 , X , MR1 , 

- , MR4 , ), = , GSB P8 , 

MR *2 , GSB P7 , Min • 7, MRO . 

Inv x= F , GOTO 7 , — , MR *6 , = , 

X , -5 , + , ( , MR-1 , X , MR1 , X , 
MR1 , - , MR4 . ), = , GSB P8 , 

MR -4 , GSB P7 , Min 6 , MRO , 

Inv x>= F , GOTO 8 , — , MR *7 , = , 
X , * , 5 , 5 , +, ( , MR-3 , X , MR1 , 

- , MR4 . ), = , GSB P8 , 

MRO , - , MR -6 , = , X , • 6, + , (, 


MR-5 , X 
GSB P8 , 
MR2 , X , 
MR4 , X 


, MR1 , - , MR4 , ), = , 

1,0,=, M + 3 , MR3 , - 
MR 1, = , 


- , MR4 , X , MR1 , = , GSB P9 , Min F , 
Min 0 , • , 5 , Min F , MRO , X , 1 , 0 , 

= , Min 1 , Inv FRAC , Inv>= F , 
GOTO 1 , + / - , M + 1 , MR1 , - , l , 
0, = ,HLT,GOTO 2, 

+ /-,+,*, 5, = ,M + 1 ,MR1,-, 1 , 
0, = ,HLT,GOTO 2, 

+ ,-,9,9, = , INV INT, 


Program — weekly tax tables 


Remarks 

Calculate and 
Display Free 
Pay 


Code 0 or BASIC RATE 
Taxable Pay 
Check Tax band 

Tax at 30% — Band 1 
Tax band 2 


Band 3 


Band 4 


Band 5 


Band 6 


Part of Free Pay code 

Part of Band Check 
Round to nearest 
5p and end 
program 


Round up to whole no. 

Programs 

Steps left 


PAYE TABLES 
Memory No. Contents 


Memory No. Contents 


Weekly & Monthly 


4 

52 

5 

12 

6 

11250 

7 

3375 

8 

13250 

9 

4175 

10 

16750 

11 

5750 

12 

22250 

13 

8500 

14 

27750 

15 

11525 


a whole number and if it less than £11,250 
-j- 52 x week number it falls within the first 
taxable band. Multiplying by 0.3 will now 
give the total tax due to date. If the taxable 
pay is greater than £11,250 -j- 52 x week 
number we have to test whether it is greater 
or less than the next tax band — ie, 
£13,250 52 x week number — if less, the 

tax is £3375 52 x week number plus tax 
at 40 percent on the amount by which the 
taxable pay exceeds £11,250 ^ 52 x 
week number . 

All that may sound very complicated but 
by now we have established a pattern which 


can be used for any number of tax bands 
provided the correct figures are used. 
Where do we get the figures? Look at Table 
‘C\ week 52 — at the bottom of column 1 
you will find 11,250 and 3375 at the bottom 
of column 3. Now look at the bottom of 
each section and you will see where the 
figures in my data table come from. In order 
to use the data for monthly tables as well, 
52 and 12 were included — the rest of the 
data is exactly the same. 

Calculating the free pay for monthly 
pay was a much easier proposition — the 
addition to 10 times the code number is 


either £9 or £9.20 or £9.40. Divide the 
code number by 3, multiply the remainder 
by 0.2, add 9 then add 10 times the code 
number, divide by 12 and multiply by the 
month number and you now have the free 
pay tables complete. The tax is calculated 
in exactly the same way as for weekly — 
substituting months for weeks. 

Having developed the programs so far I 
then failed within the available memory to 
find a method to round the tax to correspond 
with the tables so I settled for rounding to 
the nearest five pence. At week 52 and 
month 12 the figures are correct in all 
bands. They are also correct throughout 
band 1. In the other bands the errors are 
pence only and are self-cancelling in 
succeeding weeks or months so can be - 
ignored. 

Once the program and data are loaded 
enter the gross pay, select Program 0 — this 
will zero the display and HLT will appear, 
enter the week number and press EXE, this 
will again zero the display and await the 
entry of the code number followed by EXE 
— the free pay will now be displayed. 
Press EXE again to display the taxable pay 
and once again to display the total tax to 
date. Pressing EXE again will produce the 
‘E’ but after getting the tax you can start 
again for further calculations. As a matter 
of interest I found that band one took 1.3 
seconds to calculate and band 6 took about 
4.5 seconds. If you get any minus figures, 
ignore them — they simply mean that the 
free pay is greater than the gross pay and 
the tax is therefore nil — again within the 
available memory I was unable to cope with 
this contingency. 

If the Chancellor of the Exchequer makes 
any changes at Budget time the free pay 
parts of the programs will remain as they are. 
If, however, he changes the bands and/or 
rates the data and the figures representing 
the rates within the programs will need to be 
amended in July. I think I have given a full 
enough description of the programs for the 
necessary changes to be made and I see no 
reason why these programs should not be in 
use many years from now — the system has 
been with us since 1944. 

With the Casio FX-620P with double 
the memory the calculation of the free pay 
for weekly and monthly can be kept as 
separate programs, P0 and PL Each should 
start by putting into memory 4 the 
appropriate figure 52 for weekly and 12 for 
monthly. Change the GOTO 3 instructions 
to GSB 3, then start the tax calculation 
sections in P3. By doing this so much 
memory will be saved that you can then use 
P5 to input the data into memories before 
you start and thus have a completely self- 
contained program. You may not be 
interested in all the tax bands — if not you 
may enter only as many as required Retain 
the band checking procedure just in case 
you exceed the limits of the band. 

Finally, please run and check the working 
of the program. It is a serious applications 
program and I should not like to be blamed 
by my former colleagues for messing up the 
tax system. 

ma 
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Our monthly pot-pourri of hardware and software tips for the popular micros. If you have a favourite 
tip to pass on, send it to ‘TJ’s Workshop’, PCW, 62 Oxford Street, London W1A 2HG. Please keep 
your contributions as concise as possible. We will pay £5-£30 for any tips we publish. 

PCW can accept no responsibility for any damage caused by using these tips, and readers should 
be advised that any hardware modifications may render the maker’s guarantee invalid. 


GRAPHIC 

MEMORY 

It is difficult to fault the 
BBC micro, but one criti¬ 
cism which is justifiably 
levelled against it is the 
shortage of RAM avail¬ 
able when full use is 
made of the memory 
mapped graphics. This 
note describes the steps 
required to locate a pro¬ 
gram at a lower memory 
address than usual, effec¬ 
tively giving additional 
program/data space. 

The technique is based 
on assigning an approp¬ 
riate value to the variable 
PAGE before LOADing, 
CHAINing or typing in a 
program; for example: 

> PRINT PAGE 3584 
:REM The default value is 
&E00 = decimal 3584. 

> PAGE=3328 :REM The 
new value must be on a 
page boundary (3328 = 
&D00). 

> NEW :REM This is only 
necessary if the program 
is to be typed in, 


> LOAD “Long-prog” 

:REM it is optional before 
a LOAD or CHAIN 
operation. 

The new page boundary 
chosen depends on the 
facilities employed. In par¬ 
ticular, pages &0C and 
&0D may be used if there 
are no user supplied 
routines or characters, 
page &0B if the program¬ 
mable keys are not 
employed, pages &09 and 
&0A if the serial port is 
unused and lastly page 

608 when the program is 
free of sound commands. 
Needless to say, the 
lowest value of PAGE is 
determined by the highest 
unused page, since the 
Basic program must be 
stored in contiguous 
locations. However, you 
can always store machine 
code subroutines below 
PAGE: for example, if you 
require special characters 
(page &0C) you could put 
machine code between 

609 and &0C. 

Fairly straightforward — 
but there is a catch. Typ¬ 


ing “OLD” after pressing 
the BREAK key no longer 
restores a program, since 
PAGE is reset to its 
default value and two 
special characters are 
written to &0E00 and 
&0E01, corrupting any 
code in these locations. If 
you feel that you need 
this facility you will have 
to store the contents of 
&0E00 and &0E01 in an 
integer system variable, 
say G%. Thus, one of the 
first statements in the 
program would be 
G%=!&3584. Then, after 
pressing BREAK, the 
following sequence would 
restore the program: 

> PAGE=3328 :REM 
Reset PAGE to the value 
chosen. 

> OLD 

>!3584=G% :REM Write 
the two corrupted bytes 
back to memory. 

> END :REM Sort out the 
internal Basic pointers. 

If desired, the BREAK key 
may be redefined to 
incorporate these 
statements: 



>*KEY 10 PAGE=3328 
:M OLD :M !3584=G% :M 
END :M 

but then page &0B00 
cannot be used for Basic 
and the maximum saving 
is only one third of the 
potential 1 V 2 kbytes. 


Steve Sanoff 


FLASHY 

ALTERNATIVE 

BBC micro users will be 
familiar with the use of 
P.CHR$136 as a precur¬ 
sor to flashing text in the 
teletext mode. P.CHR$137 
is equally familiar as the 
way to return to a steady 
display later on the same 
line. 

I have found that similar 
and more useful effects 
can be achieved after an 
*FX 4,1 call when the 
cursor-left key returns a 
136 code and the cursor- 
right key returns a 137 
code. 


Thus (cursor- 
left)FLASH(cursor- 
right)STEADY has the 
same effect immediately, 
ie, as it is typed in, as 
does P.CHR$136“FLASH” 
CHR$137“STEADY” after 
pressing (return). 

The technique can be 
used to insert flashing 
REMs or flahing printouts 
during programming: 

10 REM“(cursor-left) A 
FLASHING REM 
leaves the text of the 
REM flashing immediate¬ 
ly, after listing, and even 
after saving and loading 
the program. Once in the 
program the effect per¬ 
sists after the *FX 4,0 call 


has been used to return 
the cursor control keys to 
their normal editing role. 

In fact a flashing program 
line can be copied using 
the (copy) key to rep¬ 
roduce the effect 
elsewhere. 

20 PRINT“(cursor- 

left)FLASH(cursor- 

right)STEADY” 

gives the expected result 

both when the program, is 

listed and when it is run. 

Note the use of a “ after 
the REM in line 10. 
Without it the operating 
system interprets the byte 
containing the 136 code 
as STEP. (136 is the 
Basic token for the STEP 


instruction.) As a result 
STEP is printed instead of 
a space when the line is 
listed or loaded. In the 
same way, (cursor-right) 
will list as SPC if the “ is 
omitted. 

To assist in moving bet¬ 
ween flash and edit 
modes, I program two of 
the user definable keys 
with the *FX calls. 


Calvin R Woodings 
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SPECTRUM 

PASCAL 

Here is a set of short 
Pascal procedures that 
readers may find useful. 

They are written 
specifically for a ZX 
Spectrum 48k running the 
(rather fine and fast) 

Hisoft Pascal compiler. 
Obviously this compiler 
does not provide any 
graphics support at all for 
programs. These 
procedures provide a 
reasonable selection of 
commands. 

Circle does exactly 
what it says and its 
syntax is nearly that of 
the standard Spectrum 
circle command, except 
that it requires brackets. 
Disc draws a disc full of 
colour, though not terribly 
well — I should be 
interested to see whether 
any readers have any 
better ideas. Plot is as 

ACEVOCAB 

SELECT 

Users of the Jupiter Ace 
will find that when using 
VLIST their latest words 
rapidly scroll off the top of 
the screen to make room 
for the standard Forth 
vocabulary. 

The following word, 
LISTV, lists only the user 


Spectrum plot (except for 
the brackets again). 
DRAWBY is a relative 
draw, as on the Spectrum, 
but LINE is absolute and 
is thus quite useful. It 
draws an ink line from (xl, 
yl) to (x2, y2). FILL is a 
rectangle fill, and COPY is 
the standard Sinclair 
screen dump routine. 

The procedures all work 
by either calling a ROM 
routine and passing 
variables to it by POKEing 
them into the three spare 
system variable locations 
at 23681,23728 and 
23729 with, when 
required, two bytes of the 
printer buffer being used 
to pass the signs as well, 
or by calling a previously 
defined procedure. The 
ORD is needed because 
the Hisoft POKE of an 
integer is a 2-byte POKE, 
and thus wastes space if 
the integers are confined 
to the range 0 to 
255.ORD actually POKEs 

defined words after clear¬ 
ing the screen, ending 
with the latest: 

LISTV occupies 84 
bytes (82 if CLS omitted), 
not including comments. I 
find it invaluable, using it 
frequently with 
REDEFINE and FORGET 
to edit the vocabulary. 


John M Dixon 


: LISTV 

CLS HERE 15440 (limits of user vocab.) 

DO 

I C@ DUP 127 AND (fetch char, and strip 
inverse bit) 

EMIT 127 > (print, check if inverse, ie 

last char.) 

IF 

SPACE I 1+ @ DUP (fetch length field) 

0 = 


LEAVE 

THEN 
1 + 


ELSE 

1 

THEN 

+LOOP 


the ASCII value of the 
number into the location, 
using one byte only. 

There is room for 
improvement with a 
couple of the routines, 
but they all work and are 
quite useful. The speed 


and structure of Hisoft 
Pascal are a great 
improvement on the 
standard Spectrum Basic. 


Mark Twells 


(if 0 last word has been 
listed) 

(add to length to increment 
loop index) 

(increment index to next 
char in name) 


Run?? 

fiF92 

210 

PROCEDURE CIRCL£(X,Y,R 

:INTEGER); 


RF95 

220 

BEGIN 

HERD 

230 

POKE <23631,ORD CR)) ; 

RFB C 

24-0 

POKE i 23728,ORO < X ) > ; 

RFCB 

250 

POKE €23729,ORO €Y> > ; 

RFDfi 

260 

INCINEC #09,#E5,#09,#3R 


#5C * #CD , #28 , #2D * #5C 

, #CD , 

#28,#20,,#81,#50 ; 

RFEC 

27© 

XNLINE€#CP,#28,#20,#CD 

,#20, 

#23,#09,#£1,#09)i 

RFF5 

230 

END; 

KFFF 

290 


RFFF 

300 


RFFF 

310 

PROCEDURE DISC tX,Y,R:I 

MTEGER); 


B002 

320 

URR X:INTEGER; 

B002 

330 

BEG IN 

B01R 

34-0 

FOR I:=R DOUNTO I DO 

B03F 

350 

CIRCLECX,Y,X); 

B©63 

360 

END; 

B06E 

37© 


B06E 

380 


B06E 

39© 

PROCEDURE PLOT INT 

EGER) 



B071 

4-00 

BEGIN 

B0S9 

4.10 

POKE(23728 f ORD (> ; 

B©93 

4-20 

POKE(23729,ORD (B>>; 

B0fl7 

4-3© 

INLINE (#ED , 84-B , , #5C 

, #CP , 

#E5,#22) 

B0RE 

4-4-0 

END; 

B0BS 

4-50 


BOB8 

4-6© 

PROCEDURE DRRUBY (X Y : I 

NTEGE 

R> i 


B0BB 

4-7© 

BEGIN 

B0D3 

4-80 

IF X<0 THEN POKE(2329t 

,ORD £ #FF) > 


BQF5 

4-9© 

IF X>=@ THEN POKE<2329 

8,QR< Ml) > ; 


B11B 

580 

IF Y<0 THEN POKE(23297 

« ORD <#FF) ) 

* 

B13E 

510 

XF V > =0 THEN POKE(2329 

7 , ORD 

t 1 > ) ; 


0163 

52© 

POKE(23728,ORD(hBS(XJ > 

) t 

6175 

530 

POKE <23729, ORO (RBS l‘Y) ) 

6187 

54-0 

INLINE(8D9,«E5,*tD9;*EO 

,#*B, 

ttB& , #5C , #ED, #5B , »&&, #SB , #CD 


#24-, #09 , #E 1, #091 ; 

6108 

550 

END; 

B1h2 

560 


BIAS 

570 


B1h2 

580 

PROCEDURE LINE(Xi,Yi,X 

2, Y2: 

INTEGER); 

BlfiS 

590 

begin 

B1B£> 

600 

POKE 1 23677 , ORD ( XI? 3 i 

8 ICC 

61© 

POKE (23673,ORD (.YXX 3 ; 

BIDS 

62© 

DRAUBY(X2-XI,Y2-YI); 

6310 

53© 

END; 

63 1ft 

64-0 


R21 R 

650 

PROCEDURE FXLL(X1,Y1,X 


66© 

3 , Y2 , 

INK:INTEGER) ; 

62 ID 

6 

URR I:INTEGER; 

62 IP 

680 

BEGIN 

62 35 
K> ) ; 

690 

URITELN(CHR(167,CHR f IN 

624-9 

700 

FOR X: =XI TO X2 DO 

6276 

71© 

BEGIN 

8279 

72© 

PLOT(X,Yl) ; 

6290 

73© 

DRRWBY (8,Y2-Y1) i 

6263 

74-0 

END, 

6267 

750 

END; 

B2C2 

76© 


R2C2 

77© 


62C2 

78© 

PROCEDURE COPY/ 

62C5 

79© 

BEGIN 

82DD 

300 

USER (88ESCJ; 

B2E3 

81© 

END; 

-1 
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STATUS SYMBOLS 

In the PC 1500 handbook 
STATUS 0 and STATUS 1 
are explained — as pro¬ 
gram space remaining 
and program space used, 
respectively. No mention 
is made of STATUS 2, 
STATUS 3 and STATUS 4. 
The use of these is essen¬ 
tial when programs involv¬ 
ing PEEK and POKE are 
to be portable. The rea¬ 
son is that program space 
normally starts at 16581, 
whereas with the extra 8k 
memory program space 
starts at 14533. 

STATUS 2 gives the 
first address after the 
beginning of program 
space. Thus, with no pro¬ 
gram in memory (and 8k 
attachment), STATUS 2 
will give 14534. With pro¬ 
gram in memory, STATUS 
2 — STATUS 1 will give 
14533. Reference to 
(STATUS 2 - STATUS 1) 
rather than to a particular 
address will ensure por¬ 
tability of PEEK and 
POKE whether 8k attach¬ 
ment is present or not. 

STATUS 3 gives the 
address after the end of 
program space. With 8k 
attachment this is not 
22528, but 24576. This 


has one important use. 
When you write a pro¬ 
gram which DIMensions 
variables, STATUS 0 takes 
no account of this, and 
can return as available 
space a quantity which is 
not in fact fully available; 
and as soon as you run 
your program you may get 
ERROR 10. However, if 
you run the part of your 
program that does the 
DIMensioning, and then 
in RUN mode write 
(STATUS 3 - STATUS 2), 
the screen will display the 
true space available, 
since STATUS 3 moves to 
the front of space 
reserved for DIMensioned 
variables. 

STATUS 4 contains the 
line number of the last 
line executed. This can be 
useful with errors, in con¬ 
junction with ON ERROR 
GOTO. However, if the 
error occurs in a multi¬ 
statement line, and a 
statement of the line has 
been executed before the 
error occurs, then 
STATUS 4 will give the 
actual line number, as if it 
had all been executed. 


Ronald Cohen 


VIC PIANO 

Typing in long programs 
from magazines can be a 
rather dreary business 
even though the VIC has 
a very nice keyboard. So 
here is a short program to 
solve that problem and 
make typing a joy. 

When this program is 
run the READY sign 
should appear after a 
pause of about two 
seconds. Now try 
pressing a few keys. Yes, 
the VIC is now a piano 
and the good thing is the 
program itself does not 


use up any of the 3.5k for 
your own programs. 

If you want to stop this 
program for any reason 
then just press 
STOP+RESTORE, and to 
re-run type SYS672. 

This program shows you 
that even a tiny machine 
code program can do 
things that Basic 
programs can never do. 


Shingo Sugiura 


10REM :m**************** 

20REM #** VIC MELODY *** 

30REM **** KEY BORRD *#** 

40REM *BY SHINGO SUGIURA* 

50REM ** <C> 1983 JAN.*.* 

S0REM **:m:m*********** 

70 

80FOR 1=0 TO 44 
90READ A * POKE 672+1, A 
100NEXT I 
110SYS 672 ! NEW 
120 

130DATA 120,169,176,141,20,3,169,2,141,21,3,88,96,0,0,0 
140DATA 165,197,201,64,240,12,9,192,141,12,144,169,15,141,14,144 
150DATA 208,8,173,14,144,240,3,206,14,144,76,191,234 


PET/WALTERS 

INTERFACE 

PCW reviewed the 
Walters WM 2000 printer 
in December. This 
program allows PET 
owners to list their 
programs on a WM 2000. 
Normally, this machine 


does not print the cursor 
control characters seen in 
most PET listings. This 
program prints lower case 
letters instead of the 
cursor control characters. 
A key is printed at the 
start of each listing. 


Mark Callaway 


PET LISTING 

h= HOME 
c= CLR 

d= CRSR DOWN 
u= CRSR UP 
r= CRSR RIGHT 
1= CRSR LEFT 
v= RVS ON 
f= RVS OFF 


1 R*=CHR*C13)+CHR*<27>+CHR*C15) 

5 OPEN2,4 
7 GOTO1OOO 

lO OPEN1,8,3,"PROG,SEQ,R" 

20 GET#1,A*:A=ASCCA*) 

30 IFA=19THENPRINT#2,CHR$ C104); 

40 IFA=147THENPRINT#2,CHR$ C 99); 

50 IFA=17THENPRINT#2,CHR$ <1OO); 

60 IFA=145THENPRINT#2,CHR*<117); 

70 IFA=29THENPRINT#2,CHR*<114); 

80 IFA=157THENPRINT#2,CHR*C108>; 

85 IFA=18THENPRINT#2,CHR*C118>; 

86 IFA=146THENPRINT#2,CHR$ C102); 

90 IFA=35THENPRINT#2,CHR* C 27 >;"B";:G0T020 
98 PRINT#2,CHR*<27);CHR*C15>; 

1OO PRINT#2,A$;:G0T020 

lOOO REM 

1005 PRINT#2,R*; 

1020 PRINT#2,"PET LISTING";R*; 

1030 PR I NT#2, “-";R*; 

1040 PRINT#2,CHR*C104);"= HOME";R$; 

1050 PRINT#2,CHR*C99>;"= CLR";R*; 

1060 PRINT#2,CHR$ClOO);"= CRSR DOWN";R$; 

1070 PRINT#2, CHR*( 117!) ; "= CRSR UP”;R*; 

1080 PRINT#2,CHR*C114);"= CRSR RIGHT";R$; 

1090 PRINT#2, CHR*C 108!) ; "= CRSR LEFT” ; R$ ; 

HOO PRINT#2, CHR*C 1 18) ; "= RVS ON";R*; 
lllO PRINT#2,CHR*<102);"= RVS OFF";R*; 

1120 DATA27,98,20,0,20,107,20,0,20,107,20,0,20,255 

1130 READArIFA=255THEN1O 

1140 PRINT#2,CHR$(A);:GOTOl130 

2000 REM******************************** 


2010 REM*** *** 

2020 REM*** PET TO WALTERS 2000 *** 

2030 REM*** INTERFACE *** 

2040 REM*** *** 

2041 REM*** BY MARK CALLAWAY *** 

2045 REM*** **■* 

2050 REM*** LISTS AN ASCII FILE *** 

2060 REM*** CALLED PROG FROM DRIVE *** 
2070 REM*** ZERO. PREPARE FILE BY *** 
2080 REM*** LOADING YOUR PROGRAM *** 

2090 REM*** OPEN1,8,3, "Os PROG,SEQ,W" *** 
2100 REM*** CMD1:LIST:PRINT#1:CLOSE1 *** 
2110 REM*** THEN RUN THIS PROGRAM *** 

2115 REM*** SET SWITCHES A3,B6,B4 *** 

2116 REM*** AND B1 TO ON. *** 

2120 REM*** *** 

2121 REM*** IF YOU HAVE A 30NN THEN *** 

2122 REM*** SET SWITCH B1 OFF AND *** 

7123 REM*** CHANGE 1 R*=CHR*C13)+• *** 

2124 REM*** CHR*< 1O)+CHR*<27)+CHR*C15)** 

2125 REM*** *** 


2130 REM******************************** 
READY. 


SHARP 

KEYWORDS 

Users of the Sharp 
MZ-80K should be interested 
in the following short pro¬ 
gram. It prints each Basic 
keyword, followed by its cor¬ 
responding token. 5336 and 
5651 are the start and end 
addresses, respectively, of 
the keywords in Sharp Basic. 
100 PR I NT“ Keywords and 
their tokens” 


110 S=5336:E=5651 
120 T=128 
130 FOR 1= TO E 
140 Z=PEEK (I) 

150 IF Z=255 THEN 190 
160 IF Z>127 THEN 180 
170 PRINT CHR$(Z);:GOTO 
200 

180 PRINT CHR$(Z-128);T, 
190 T=T+1 
200 NEXT I 
210 END 


Alan Stevens 
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STEPPING STONES 

The methods available to 
step through a long pro¬ 
gram on the BBC Com¬ 
puter are somewhat 
inelegant and difficult. 

The program presented 
here attempts to provide 
a nice solution. 

The program should be 
loaded and run when the 
computer is first switched 
on. It will initialise soft 
keys 0 to 5 with the 
following functions: 

KeyO will run a program. 
Keyl switches to MODE7 
and lists lines Q% to 
Q%+100 of the program 
(ie, the number of the 
starting line of the listing 
in the program is held by 
the integer variable Q%). 
Keys 2,3,4 and 5 clear the 
screen and increment and 


decrement Q% by 100 
and 500 respectively. 

To step through a long 
program, all that is 
necessary is to alter¬ 
nately press keys 1 and 2, 
and the program will 
appear in groups of a 
hundred lines, at the top of 
the screen. Keys 3, 4 and 
5 allow more rapid move¬ 
ment and stepping 
backward. 

This program works by 
poking the line numbers 
to be listed into the soft 
key buffer; because of 
this it must be typed into 
the computer exactly as 
shown. In order to aid 
doing this, spaces are 
shown as small b’s; they 
must of course be typed 
as spaces. 

D J Pilling 


10 *KEY0RUN || M 

20 *KEY1 $2895=“bbbbbbbbb”:$2895=STR$Q%4-“,”+ 
STR$(Q%+100) 11 MM0.7II MLIST0000,0000 II M 
30 *KEY2Q%=Q%+100 II MCLS II M 
40 *KEY3Q%=Q%-100 || MCLS II M 
50 *KEY4Q%=Q%+500 II MCLS IIM 
60 * K EY5 Q%=Q%-500 11 MCLS II M 


MBASICSORT 

I was recently watching 
one of the clerks in my 
office sorting some 
dockets into numerical 
order when I realised that 
the method she was 
using could be used for a 
sorting routine in a 
program. The first docket 
was selected, then the 
second which was filed in 
relation to the first, then 
the third in order to the 
first and second, the 
fourth to the other three 
and so on. The program 
listed uses this principle 
by selecting a variable 
from an array and placing 
this in a new array in 
order relative to those 


already there. I have 
found that this routine 
works very well — so 
much so that 100 random 
numbers are sorted into 
ascending order in 30 
seconds, whereas a 
bubble sort routine takes 
60 seconds or more. 

The program is written 
using MBasic. If the 
SWAP command is not 
available then line 1030 
will need to be modified 
to carry out the swap. 

With MBasic this routine 
could also be used to sort 
strings. There is one 
advantage to this 
program; if anything does 
go wrong the original is 
still intact! 

R W Bishop 


lO DIM OLD<N>.SORTED<N) 

20 REM Where N is number of records 

30 REM OLD is the file to be sorted 

40 REM SORTED is the new file in sorted order 

100 SORTED <1) = OLD(1) 

105 REM First record in new array 

110 FOR A = 2 TO N 
120 SORTED(A) = OLD <A) 

125 REM Read old array one at a time and place at the 

bottom of the new array 
140 IF SORTED(A) >= SORTED<A-1) THEN GOTO 160 
145 REM Check if 1arger than last item in new array 

If so then fetch next 

If not then Sub-routine to find position in new array 
150 GOSUB 1000 
160 NEXT A 
170 END 

ISO REM Print routine can be inserted at 170 

1000 REM Find position in new array 

1010 FOR B = A TO 2 STEP -1 

1020 IF SORTED(B> > SORTED <B-1) THEN RETURN 
1030 SWAP SORTED(B),SORTED<B-1) 

1040 NEXT B 
1050 RETURN 


SPEEDIER SARGON 

Given time, Sargon can 
play good chess; but it is 
just too slow to use the 
higher ply levels. This 
improvement will speed it 
up by typically 25 
percent, ie, over one 
minute on ply 3. I have 
found that it spends most 
of its time in ATTACK and 
the subsequent call to 
PATH, so by integrating 
PATH into ATTACK and 
making other 


improvements in the 
locality, a large time 
saving was possible. The 
revised version between 
ATTACK: and AT14B: is 
shown here. Further 
minor savings may be 
made in other parts of 
ATTACK (eg, by 
integrating with ATKSAV 
and PNCK), but additional 
major improvements can 
only be made by 
changing the algorithm of 
ATTACK. 

Michael Jones 


ATTACK: 

PUSH 

BC 

;tavt BC 


LD 

B, 16 

{initial directiort count 


LD 

IY,TBASE 

;1oad indsx 

AT5: 

LD 

C,(IY+DIRECT) 

Igat direction 


LD 

D,1 

$init scan count/flags 


LD 

A, (M3) 

{board start position 


LD 

HL,M2 

{prepare for skip 


JP 

SKIP 

{skip ATIO 

ATlOi 

INC 

D 

{increment scan count 


LD 

HL,H2 

{gat previous position 


LD 

A,<HL) 


SKIP: 

ADD 

A,C 

{add direction constant 


LD 

(HL),A 

{save new position 


SUB 

-BOARD 

{get position address 


LD 

L,A 

{low byte 

M2H: 

EQU 

M2/256 



LD 

A,TBASE/256+M2H 

{get high byte 


SBC 

A,H 



LD 

H f A 

{form pointer 


LD 

A,(HL) 

{get contents 


INC 

A 

{in border area ? 


JR 

Z,AT12 

{Yes-jump to AT12 


DEC 

A 

{not bordei—decrement 


LD 

(P2),A 

{save piece 


AND 

7 

{clear flags 


LD 

(T2),A 

{save piece type 


JP 

Z,EMTPOS 

{empty 7-Yes,jump 


LD 

A,(PI) 

{get moving piece 


XOR 

(HL) 

{same colour 7 


JP 

P,AT14B 

{Yes-jump to AT14B 


BIT 

6,D 

{(AT14A) same already 7 


JR 

NZ.AT12 

{Yes-jump 


SET 

5,D 

{set opposite found flag 


JP 

AT 14 

{skip to ATI4B 

EMTPQS: 

LD 

A, B 

{get direction count 


CP 

9 

{knight scan 7 


JP 

NC f ATIO 

{No-jump 

AT12: 

INC 

IY 

line direction index 


DJNZ 

ATS 

{repeat if not done 


XOR 

A 

{no attackers 

ATI 3: 

POP 

BC 

{restore BC 


RET 


{return 

AT14Bi 

BIT 

5,D 

{opposite already found? 


TRS-80 

RENUMBER 

Here is a short machine 
code subroutine to clean 
up the line numbers in a 
TRS-80 Basic program. It 
does not, unfortunately, 
affect GOTOs and 
GOSUBs. Maybe a reader 
could add this to the 
program. The machine 
code is loaded by Basic. 
The machine code itself is 
relocatable, and this 
could be done by 
changing line 100. 

First turn off the 
machine, turn it back on, 
and reply to “MEM SIZE?” 
with 31999. 

Next type in the 
following Basic: 

100 POKE 16526,0: 

POKE 16527,125: 

X=32000 


200 DATA 221,33,233, 
66,33,100,0,1,100,0, 
221,94,0,221,86,1,122, 
179,200,221,117,2,221, 
116,3,9,213,221,225,24, 
235,999 

300 READ A: IF A=999 
THEN END 

400 POKE X,A: X=X+1: 
GOTO 300 

and then RUN the program. 

To renumber a program, 
CLOAD it or type it in, and 
then use A=USR(0). The 
machine code renumbers 
the Basic program 
starting at 100 with 
increments of 100. This 
could be changed by 
POKEing 32005 with the 
start number (up to 255), 
and 32008 with the 
increment (up to 255). 

The GOTOS and 
GOSUBS will have to be 
changed manually. 

Darrell Francis 
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WHICH SPREADSHEET? 

MULTIPLAN 

Mike Liardet looks at Multiplan — Microsoft’s entry to the spreadsheet fray. 


After releasing the Apple version of Visicalc 
about three years ago, Visicorp enjoyed at 
least 18 months completely unchallenged 
in the market for what has now become 
known as spreadsheet software. But in the 
last year and a half there has been a steady 
stream of Visicalc rivals arriving on the 
scene and, naturally, some of the established 
companies have been getting involved in 
this growth area. 

Probably the best known of all the micro¬ 
software companies, Microsoft’s pedigree 
goes right back to those prehistoric days of 
‘core-store’, paper-tape and teletypes — 
1975 in fact, when the first of a million 
microcomputer systems was equipped with 
a Microsoft Basic interpreter. Now Micro¬ 
soft has augmented its own spreadsheet 
system: Multiplan. Will Multiplan further 
enhance Microsoft’s reputation for 
excellence? Will it be another Ford Edsel? 
(You should get this point if you have heard 
of a Ford Edsel and you definitely will if 
you haven’t!) 

The first thing that strikes you when 
confronted with a copy of Multiplan is the 
packaging: Microsoft has obviously invested 
a lot of effort (and money as well, I am sure) 
in presenting its ‘new baby’ to maximum 
advantage. A heavy-duty transparent plastic 
case holds a substantial ring-bound manual, 
system disks, various leaflets and a few 
pieces of carefully positioned cardboard 
mouldings — simply there to mask out 
awkward gaps and present an uncluttered 
appearance through the transparent box. 
Readers who are concerned by such a 
flagrant wastage of the world’s resources on 
a mere piece of marketing-hype will doubt¬ 
less be relieved to learn that you need not 
throw the box away after purchase — it 
readily converts into a sweet little bookstand 
to support your manual! 

Anyway, underneath the packaging we 
eventually find the disks — my review copy 
was for the Apple II (DOS 3.3), but 
Multiplan is also available for The Apple 
III, CP/M systems and, of course, Micro¬ 
soft’s MS-DOS. All versions are evidently 
functionally identical, with just a few pages 
at the start of the manual outlining any 
minor differences, so non-Apple owners 
should still bear with me! (I also had the 
opportunity to take a quick look at the MS- 
DOS version on a Sirius, so have made 
occasional references to this, too. In 
particular, I have included benchmark 


results for the Sirius version, specifically to 
check out Multiplan’s performance with a 
new generation (8088) processor and all 
that extra memory capacity.) 

Getting started 

Getting started proved fairly easy — the 
‘First Time’ instructions were not on page 
1, where I like to see them, but a little bit of 
page-thumbing soon tracked them down. A 
bit of disk copying, data disk initialisation, 
and two or three minutes later I was faced 
with a reassuringly familiar display of a 
spreadsheet. The only hold-up in all this 
was to have a good chuckle at the latest 
piece of computer jargon, encountered in 
the instructions for seeking the system for 
optional (on the Apple) 80-column display 
mode: ‘Recable’ — to exchange 40-column 
video cable connection with 80-column! 

The initial display is of the top left hand 
corner of the spreadsheet, showing seven 
spreadsheet columns and 20 rows, all 
completely blank. The remainder of the 
display is devoted to helpful prompts: the 
names of twenty different ‘commands’, a 
‘what to do now’ message and status 
information, such as percentage of storage 
space remaining, current cursor position, 
etc. Both rows and columns are identified 
by numbers, unlike many systems which 
use the alphabet for column headings. The 
repercussions of this are fairly great, since 
whereas ‘Q99’ is unambiguously a reference 
to a specified cell, " 1799’ clearly is not. 
Multiplan provides several alternatives for 
identifying cells, but the simplest is that 
they be written as ‘RyCx’ — eg, ‘R17C99’ 
— a little bit longer than 'Q99’! 

Moving around 

Moving the cursor around the spreadsheet 
is very simple — single control-key hits (ie, 
simultaneously pressing ‘Control’ and one 
other key) move the cursor left, right, up 
and down, with the VDU screen window 
being ‘pulled along’ by the cursor if an 
attempt is made to move to a cell off the 
edge of the screen. Sensibly, the keys that 
achieve this movement are arranged in a 
diamond (on the Sirius the arrow keys are 
used) — easy to remember and easy to 
touch-type when you are looking at the 
screen. Further investigation reveals that 
there are also control-key hits to v home’ the 


cursor to the top left hand cell and to the 
bottom-right, and a ‘Go-to’ command 
where destination coordinates can be typed 
in, as well as a rapid scrolling facility where 
the cursor is moved several cells at one 
go- 

Also of particular interest is a very 
powerful split-screen facility. The screen 
can be subdivided into display areas (called 
‘windows’ in the manual), each displaying 
different parts of the spreadsheet, and the 
cursor can be quickly ‘jumped’ from one to 
the next. There are many possible uses for 
this: locking row and column headings for 
continual display, quick movement between 
different parts of the spreadsheet, and 
keeping totals or whatever continually in 
view when other parts of the spreadsheet 
are being modified. Moreover each window 
can be displayed with a nice surrounding 
border, and can also be ‘linked’ to another 
window so that columns or rows in both 
always line up correctly. If all this sounds a 
little confusing to the newcomer, then take 
heart. You can completely ignore the 
facility at first, but once you are ready for it, 
the chances are that however you want to 
lay-out your display then Multiplan will 
accommodate you. 

Entering data 

As with most spreadsheet systems, the 
‘bread and butter’ activity centres on 
entering or changing numvers, titles and 
formulae. To achieve this, simply move the 
cursor to the cell to be changed and start 
typing whatever is required there. The only 
thing to watch out for is that text entry must 
be preceded by selecting ‘Alpha’ mode 
(simply press ‘A’ before typing the text) 
otherwise the chances are Multiplan will 
assume you are entering a command — 
occasionally disastrous. For example, a 
sensible abbreviation for Total-Costs-Yacht 
could be ‘TC Y’. Enter this without pressing 
‘A’ and Multiplan does a ‘Transfer-Clear- 
Yes’, wiping out the entire spreadsheet! 
Don’t believe it could happen? A PCW 
editor (I’ll spare his blushes) did it! Well, it 
probably wasn’t a yacht, but a yo-yo or a 
yard-of-ale or something. . . 

The formulae themselves can be built up 
using a wide range of maths and other 
functions, including trig, standard deviation, 
string concatenation, logical and table 
look-up, etc. The notation used is the 
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classic keyboard version of school maths 
notation, easily learned by anyone not 
already familiar with it. As we have already 
mentioned, formula references to cells 
require an ‘RyCx’ notation — eg, the 
formula to add the first 2 cells on the first 
row could be written as "R1C1 4- R1C2\ 
However, there is a little trap lurking for 
experienced spreadsheet users — the replic¬ 
ation facility does no formula adjustment 
whatsoever. Thus, if the above formula was 
located at R1C3, and then copied to 99 
cells below, each and every copy would be 
"R1C1 + R1C2\ and the expected Column3 
= Column 1 + Column2 would not be 
achieved. It turns out that the original 
formula, quite correct if no replication is 
envisaged, should be ‘RC[-2] + RC[-1 ]’, 
meaning ‘add cell in current row two 
columns back, to one in current row one 
column back’. Now, wherever this formula 
is located, it will add together the two 
previous values on the row, and in particular, 
if replicated right down column 3 it will do 
the column sum correctly. 

If typing ‘RQ-2] + RC[-1 ]’ seems like a 
bit of a fingerful (tactile equivalent of 
mouthful) then Multiplan to the rescue! 
Instead of working out ‘ RC[-2]\ etc, simply 
use cursor moves in mid-formula entry and 
Multiplan will type in the formula for you. 
In the above example only the ‘+’ need be 
entered from the keyboard, the rest of the 
formula being built up by using the cursor to 
point to the cells to be referenced. 

It is also possible to refer to cells by their 
row or column name and thus build up 
formulae like ‘profit = sales - costs’. Since 

(a) this is immediately comprehensible and 

(b) always replicates correctly, the extra 
typing involved is well worth it! 

In conclusion, I must say that I did not 
greatly like Multiplan’s methodology for 
referencing cells. It should be noted that 
cell references occur not only in formulae, 
but are also required by the majority of 
commands (see below), so a major part of 
one’s time at the keyboard is spent using 
them. In fairness I must point out that (a) 
my previous spreadsheet has been with the 
Visicalc style of cell-reference and (b) that 
Multiplan has some compensations for this 
minor irritation with some excellent other 
features and facilities. 

Commands 

Thus far, we have looked at Multiplan’s 
basic essential facilities, but of course there 
are many other, typically more peripheral 
(in both senses!), functions needed to 
provide a comprehensive spreadsheet system. 
These extra functions are provided for by 
Multiplan commands, and invoked by 
selection from a command-menu. 

Actually, in passing, we have already 
touched upon four commands provided by 
Multiplan — "Go-to’ cell, "Alpha' for 
entering text, ‘Copy' for replicating cells, 
and "Window’ for the split-screen facility. 
There are in fact 20 in all, each starting with 
a different letter of the alphabet, and all 
permanently displayed at the bottom of the 
screen. Bearing in mind that there were 
only six letters of the alphabet to spare, the 
implementors have done a pretty good job 
of choosing 20 sensible names — probably 


the worst one is ‘Alpha’ (it couldn’t be 
‘Text’ because that clashes with ‘Transfer’ 
and ‘Transfer couldn’t be ‘File’, ‘Storage’ 
or ‘Disk’ because F, S and D are in use, 
etc). 

Anyway, in the unlikely event that a 
command’s meaning is unknown, or in the 
more probable event that the precise 
method of usage is unclear, there is an 
excellent "Help’ facility available. Basically 
the list of command names has its own 
cursor, which can be shifted along by 
pushing the space bar. Commands can be 
selected by moving the command-cursor 
then pushing ‘Return’ (or by just typing the 
command’s first letter — much quicker). 
However, if‘?’ is hit instead of‘Return’ the 
spreadsheet screen is replaced with a ‘help’ 
screen for the currently indicated command. 
Moreover the information is not just a few 
cryptic instructions, but a fairly compre¬ 
hensive run-down which in some instances 
extends to several pages. By the way, all the 
help-screen information is read from disk 
when needed, and does not affect the 
precious memory allocation for the spread¬ 
sheet itself. 

To get some idea of the command 
facilities available, here is a quick run¬ 
down of all 20: 

* Alpha. Enables text to be entered at the 
current cursor position. 

* Blank. Blanks out one or more cells. 
Contents are blanked out, but display 
format assigned to cell is unchanged. Not 
the same as Delete since, in particular, the 
following rows or columns are not shifted. 

* Copy. Copies cells from one place to 
another (ie, replication). Relative-copy is 
not possible (see text above) — must do 
absolute copy of relative formula! 

* Delete. Deletes a row or column of cells, 
moving all subsequent rows/columns back 
by one. 

* Edit. Instead of correcting a long formula 


by retyping from scratch, this command 
can be used to apply the changes quickly. 

* Format. Numerous different display 
formats are possible: different column 
widths, centre, left, right justify, scientific, 
integer, financial, primitive bar graph, and 
more besides! As an extra convenience, a 
default format can be specified, assigning 
the format you most expect to use to all 
cells not explicitly reformatted to something 
else. 

* Goto. Go to cell specified by its name or 
coordinates. 

* Help. Gives general help information, not 
covered by the help-screens, for each 
specific command. 

* Insert. Inserts a blank row or column, 
moving all subsequent rows/columns along 
by one. 

* Lock. Locks or unlocks specified cells. 
Can permanently lock all formulae — 
useful for turnkey systems. 

* Move. Moves a row or column to between 
two other row/columns. 

* Name. Enables a cell or group of cells to 
be given a user-supplied name. This name 
can be used in formulae, and also by the 
‘Goto’ command. It saves confusion if the 
name here is the same as the visible title. 
It saves confusion if the name here is the 
same as the visible title. 

* Options. Used to set basic operational 
features, eg, switch off auto-recalculation 
or audible error beeps. The former is very 
useful when the spreadsheet is getting fairly 
full and every change takes several seconds 
— not to be registered on the screen, but for 
its effects to permeate through the system. 
The latter is absolutely priceless if you 
work at home and your family "can't stand 
that incessant cheeping' (to quote my good 
lady). 

* Print. Can print to printer or disk file. 
Option to print the formulae as well as the 
calculated values. This is useful for docu- 


Checklist 

Documentation: 400+ pages, contents, tutorial, reference, index, quick reference 
and help-screens. Well-illustrated. Excellent. 

User-friendliness: Consistent and easy to use — cell-referencing can be a little 
tricky! 

Error-handling: 20+ error messages. Erroneous calculations (eg, zero-divides) 
displayed as special error values. 

Facilities: 

Arithmetic and other functions: +,—,*,/,%, string operations, logic, descriptive 
statistics, trig, logs, look-up and more besides! 

Configuration: version tested easily configured for different types of Apple screen. 
Graphics: a let-down compared with the other facilities! 

Interface to other software: specifically can read Visicalc files, and print to disk. 
Can also be interfaced to other software using data interchange format (requires 
programming skills to do this). 

Spreadsheet overlays: yes — can do consolidation or merge information into 
existing spreadsheet. 

Turnkey: Apple version is turnkey with all disk formatting, copying, etc, 
achievable without recourse to Apple DOS. 

Insertion, deletion and replication: yes. 

Display flexibility: just about everything you could possibly want. Excellent. 
Protected cells: yes. 

Formula printout: yes. 

Formula editing: yes. 

Automatic/manual recalculation: yes. 

Out of memory: memory left permanently displayed. Recovers correctly when it 
runs out of memory. 

Long jumps: can jump directly to any specified cell. 

Sorts, searching and logic: yes. 
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meriting or debugging the model. It’s also 
possible to print selected areas. 

* Quit. Finish — back to resident operating 
system (eg, CP/M, MS-DOS, etc). 

* Sort. Sorts calculated or entered numbers 
or text by suitably shuffling rows. 

* Transfer. Load, save, delete and other 
disk file operations. Of particular note: 
Multiplan can read Visicalc data files, or 
read/write files in a well-documented 
external interchange format, as well as 
using its own internal disk format. As it can 
also print to disk, it is extremely versatile in 
its file-handling. 

* Value. Can optionally be used for 
entering formulae or numbers. 

* Window. Split screen facility. 

* eXtemal. Used to read in answers 
calcuated by one spreadsheet as raw input 
data for another. Can be used for ‘consolid¬ 
ation’. 

Documentation 

The documentation is comprehensive, clear 
and well-written. The bulk of it is in a stout 
ring-bound manual (minor niggle — the 
rings are not circular and tend to snag the 
pages when you are turning them quickly). 
It has obviously been put together with the 
sort of thoroughness we would expect from 
Microsoft, right from the Contents page at 
the front to the Index at the back. The basic 
material provided is: 

* System-specific instructions. How to 
create your working disks under your 
particular operating system. 

* Tutorial. Organised as seven lessons. 
Gives you key by key instructions, starting 
with simple cursor moves in lesson one 
through to multiple work-sheets at the end. 
Well illustrated. 

* Reference. In alphabetical order, every¬ 
thing you need to know about the command, 
key-strokes and formula-functions. Also 
includes a list of all system messages, 
together with advice on what to do when 
you encounter them. 


* Appendices. Extra helpful information, 
including a glossary and notes for Visicalc 
experts — a nice touch! 

* Quick Reference Guide. A separate 
pocket book (16 pages), being a conden¬ 
sation of the reference section in the main 
manual. 

* Help Screens. Comprehensive instruct¬ 
ions on-screen for every command and a 
few of the other facilities. 

With this breadth of documentation, 
there should be something to please all 
levels of user. Complete beginners can try 
the tutorial. Experts will probably just use 
the quick reference guide or help-screens 
and everyone can make good use of the 
comprehensive index. 

Sirius slip-up 

Having given the Apple version a thorough 
work-over, I arranged a joyride on somebody 
else’s Sirius. The article was nearly complete 
— I just needed to pencil in the Sirius 
Benchmark times and then off to Mustique 
for yet another three weeks. 

First problem: Sirius version of Multiplan 
manual temporarily mislaid. Well, I should 
know the system well enough by now. So, in 
preparation for Benchmark 1,1 quickly set 
up the first 12 columns by 200 rows of the 
spreadsheet. (Readers familiar with the 
benchtests will know that this results in a 
display of 1. . 12 in the first row, 13. .24 in 
the second, etc.) 

Next I needed to set up column 13, each 
cell in it being the sum of the previous 12 in 
the row. Easy! Just use the row-sum 
function in column 13 of row 1, and then 
copy it down to all cells below it. Unfor¬ 
tunately I couldn’t remember the correct 
syntax for using it. Anyway, after experi¬ 
mentation I found that ‘SUM(C1:C12)’ at 
least did not give a formula error message, 
but it did seem to be displaying the wrong 
answer. Okay — time to copy it. Well, 
much disk-whirring and clanking, then 
watch the calculation count-down on the 


VDU display. 45 minutes later; I’m still 
waiting and the disk is still whirring and 
clanking and countdown’s still not finished 
— I’m frightened to switch off in case I 
corrupt the disk (it’s not mine, anyway) — 
can’t stop it at the keyboard, etc. Anyway it 
took about 50 frustrating minutes. 

So, what went wrong? Well, basically a 
minor slip-up in my use of the SUM 
formula. I eventually got it right (by using a 
help-screen, what else?): ‘SUM(RC[-12]: 
RC[-1]\ and the whole test was over in 
under a minute. The formula I had originally 
used did not add the row up, but calculated 
the whole 12x200 array of numbers, and of 
course this formula was then copied 200 
times down the column — a bit of a hefty 
number-crunch! 

Anyway, the moral of this story is: make 
a good effort to learn Multiplan’s cell- 
referencing — it could save you a long 
wait! 

Conclusion 

We have taken a fairly fast swoop right 
through the major facilities and features of 
Multiplan; so fast that some very valuable 
features, not generally available in mere 
state-of-the-art spreadsheet systems, may 
have gone unnoticed. Just for the record. 
Multiplan gives you: 

* Sorting. If you need to sort columns of 
figures or text then it is impossible to do this 
without a ‘Sort’ command. 

* Multiple worksheets. Results from one 
worksheet can be communicated to another, 
useful for consolidation. 

* Multiple split-screens. Very flexible 
facility to design VDU screen display of 
spreadsheet. 

* Flexible file handling. In particular data 
interchange with other software is feasible, 
and Visicalc data files can be read (but not 
written! — no doubt Microsoft doesn’t want 
to encourage users to migrate that way!). 

* Available on 16-bit microprocessor 
(8088/6). The new 16-bit processors can 
handle a lot more memory, and spreadsheet 
systems which have been properly installed 
on them can use this extra memory for 
setting up bigger spreadsheets (see Bench¬ 
marks). 

* Comprehensive help-screens. In addition 
to these, Multiplan also provides more 
mundane, but by no means universally 
available, facilities — such as cell references 
by names, formula protection, formula 
printout, print to disk and formula editing. 

Certainly Multiplan has a lot of facilities 
to offer, but what is it like to use? Well some 
minor complaints here: the row/column 
numbering scheme increases the amount of 
typing for formulae. You have to consider 
replication consequences when you enter a 
formula, rather than when you do the 
replication, you have to choose the ‘Alpha’ 
command before you enter text (okay, it’s 
only one extra character, but most other 
spreadsheet systems don’t do it this way). 
To balance these minor grumbles are 
comprehensive error messages, and under¬ 
standable prompts for all input. 

So finally, my advice to spreadsheetless 
owners of Apples, CP/M or MS-DOS 
systems, or to anyone looking for an 
upgrade: put it near the top of your list! 


Benchmarks and other measurements 

These tests were run on an Apple II system with 64k of RAM (which is in fact 
mandatory) and an 80-column display card (which is optional). Available space 
for the spreadsheet itself amounted to 21k. Figures are also included for the Sirius 
(with 128k of RAM, and theoretically extendable to 800k+), running MS-DOS 
and allowing greater storage space for the spreadsheet. Where the Sirius figures 
are different they are appended in parentheses after the Apple figures. 

Incidentally, a Sirius retails for around £2500, and the nearest equivalent Apple 
system (but with lower disk capacity, half the RAM, 8-bit processor) would be 
around £1750. 

Spreadsheet size: 63 columns wide by 255 rows. 

Numeric precision: 14 digits. 

Max column width: 32 characters. 

The benchmark tests are described in ‘Which Spreadsheet’, PCW Feb 1983. 
Benchmark 1: (a) max rows accommodated: 95(235); (b) recalculation time: 
60(55) seconds — ie, 1.5(4) rows per second: (c) recalculation time: 60(55) 
seconds; (d) vertical scrolling: 6(6) rows per second; horizontal scrolling: 4(4) 
columns per second. 

Benchmarks 2: max rows of text accommodated: 190 (Sirius not tested). 
Benchmark 3: max rows of numbers accommodated: 190 (Sirius not tested). 

Price: Around £150. 

Further information Microsoft Europe Ltd, Bulboume House, Gossoms End, 
Berkhamstead, Herts HP4 3LP. Tel (04427) 75091. 
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HAL Computers Limited 
WW Invincible Roadfarnborough 
Hants. GUM 7QU 
r Telephone (0252)517175 
Telesales (0252)517171 _ 


The incredible Scorpio 6.2 Mbyte 
hard disk alternative from 
HAL Computers 
annihilates small 
capacity Winchesters. _ w?' ! 


DISTINGUISHING 

CHARACTERISTICS 

Hard disk capacity and speed with 
the capability of interchangeable media, 

Scorpio 8 eliminates the worries of head 
crashes, drive alignments, lost data or backup, with a 
new application of field proven floppy technology. 

Fully Apple II compatible - DOS 3.3, Pascal 1.1 and CP/M 
Uses all standard Apple DOS commands - appears to 
Apple as a massive 8 inch floppy. 


HOW SCORPIO 8 IS KILLING THE SMALL 
WINCHESTER 


CAPACITY (MB) 


0.15 MB FLOPPY DRIVE 


REWARDS 


3 MB HARDDISK 


■ Winchester capacities on floppy disks. 

■ Removeable media - a cartridge pack 
of five 5.25 inch diskettes each of 1.2 Mb 
capacity. 

■ High speed DMA data transfer. 

■ Cost effective and software compatible 
disk memory expansion. 

■ Removeable media means separate 
packs can be kept for different 
applications. 

■ All this for £750 complete. 


6.2 MB SCORPIO 8 


450 FLOPPY DRIVE 


3000 HARD DISK 


8250 SCORPIO 8 


To claim your rewards contact us at the 
address shown below. 
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CHESS I 


INTELLIGENT SOFTWARE 

Tony Harrington reviews the history of David Levy and Kevin O’Connell’s computer chess company. 


Intelligent Software was founded by David 
Levy and Kevin O’Connell in 1981. But to 
trace its origins one has to go back some 12 
years in time. For unlike the chess computer 
manufacturers we have looked at so far, 
where the drive and initiative has come 
from entrepreneurs who knew little about 
chess, both Levy and O’Connell began as 
professional chess players and chess writers. 

With both, chess came first and computers 
second. O’Connell’s introduction into 
computers began in 1969 when he had a 
brief spell working for IBM while a student 
studying history and politics at Exeter. 

Levy had a rather more developed 
background in computers, gleaned during 
his days at St Andrews, where he studied 
statistics. But at that time computer chess 
was in its infancy and was almost exclusively 
the province of artificial intelligence special¬ 
ists running programs on university main¬ 
frame computers. 

O’Connell moved into writing and editing 
chess books as soon as he left Exeter 
University. He was in at the start of 
Batsford’s massive publishing exercise and 
edited around 60 of the Batsford books — 
as well as having a hand in one way or 
another in another 38 opening, middle 
game and end game volumes published by 
Batsford. 

Levy meanwhile concentrated on over- 
the-board play and won his international 
master title at a zonal tournament for the 
World Championship qualifying cycle in 
1969. But by the early 1970s he too had 
become more involved in chess journalism 
and publishing. 

According to O’Connell, the two of them 
met for the first time in 1970, but the 
meeting had no significance and contained 
no hint of the partnership that was to 
develop. After that they met on and off at 
various tournaments and functions, each 
continuing his writing activities independ¬ 
ently of the other. 

‘By mid-1975 it was obvious that, 
between the two of us, we had secured a 
largish slice of whatever market there was 
for chess literature in the country — what 
we weren’t writing, Raymond Keene was. 
We realised that we were having the same 
ideas about which books to write at roughly 
the same time — and that there wasn’t 
much point in two people writing roughly 
similar versions of the same books. So we 
decided to pool our resources,’ O’Connell 
remembered. 

The two of them founded the Philidor 
Press. At this stage their interest was still 
almost completely in ‘human’ chess. Levy 


wrote ocasional pieces for the US Chess 
magazine and this led to his being invited to 
commentate on the games of the ACM 
computer chess tournament, held annually 
in the US. So there was some contact with 
computer chess. 

Then, in 1967, Levy took the now 
famous bet that no computer program 
would be devised in the next ten years that 
would be able to beat him or any other 
master. 

It happened by chance — as these things 
do — at the first major international chess 
tournament to be held in Dundee, Scotland 
for 100 years. Levy wasn’t playing, but he 
happened to be at a party held in Edinburgh, 
made up of a mixed crowd of chess players 
from the tournament and artificial intelli¬ 
gence specialists from Edinburgh university. 

Somehow the subject drifted round to 
computer chess, and the AI people began 
telling the chess-players that they were 
making great progress designing chess 
playing programs. The chess-players weren’t 
particularly impressed, but the AI people 
were enthusiastic and so the bet came 
about. O’Connell was a little uncertain 
what the original sum was — perhaps £500. 
But it went up over the next few years as 
other people took a stake in it. 

The bet found its way into the annals of 
chess literature, and most chess journalists 
mentioned it somewhere or other in their 
writing as the years went by. 

It turned out to have something of an 
impact on the O’Connell-Levy partnership 
in rather an unexpected way. When 1977 
came round at last, the bet culminated with 
Levy playing a match against Chess 4.7 the 
current world champion running on the 
CDC Cybero. He won. and the ensuing 
publicity brought Levy and O’Connell to 
the attention of Ernest Winkler of SciSys, 
who had just begun making chess computers 
and wanted help with the software. 

Levy and O’Connell had already, by this 
stage, gained their first experience of the 
computer chess marketplace. Towards the 
end of 1977, before Winkler’s approach, 
they had been contacted by Texas Instru¬ 
ments, which was then planning the launch 
of the TI99/4 personal computer. 

TI wanted consultancy support in the 
design of a chess program. But this first 
venture didn’t come off too well. As 
O’Connell put it, ‘We gave them some good 
ideas; they had experts who thought they 
knew better and botched it up.’ 

The experience convinced Levy and 
O’Connell that if the chance came along to 
design another chess program they would 


keep control of the project themselves. 
SciSys gave them that opportunity at the 
end of 1978. 

The two went out and hired a programmer, 
Mike Johnson (who, readers of this column 
might remember, won the most recent 
PCW 3rd European Microchess Tourn¬ 
ament, in partnership with Dave Wilson). 
They discovered his chess programming 
talents during the PCW tournament of 
1978. (Subsequent PCW tournaments 
have provided Levy and O’Connell with a 
fertile recruiting ground of proven chess 
programmers.) 

The result of this collaboration was the 
SciSys Chess Champion Mk3, which sold 
very well for SciSys and was at one stage 
endorsed by Anatoly Karpov, according to 
O’Connell. 

For the next three years, Philidor — as 
the company was still called — did a great 
deal of work for SciSys. In fact, aside from 
a brief flirtation with ACT, who wanted a 
chess program to run on Pet and Apple 
computers, the two worked almost ex¬ 
clusively for SciSys. 

This relationship had its drawbacks as 
well as its advantages, since chess computer 
suppliers tend to oscillate between research 
and development and sales. When a good 
program comes along, things go quiet for 
the R & D team while the marketing side 
takes over and tries to turn the idea into 
profit. 

By the beginning of 1981, it had occurred 
to Levy and O’Connell that it might be wise 
to loosen their relationship with SciSys and 
look for business elsewhere. More or less as 
a result of this decision, they began to 
recruit additional chess programming 
specialists — in particular Richard Lang, 
whose program Cyrus I won the 1981 
PCW tournament. 

In the summer of 1981 Levy and 
O’Connell delivered the Mk V module to 
SciSys. This went on to win the commercial 
chess computer world championship at 
Trevemunde — under somewhat clouded 
circumstances, thanks to withdrawals and 
bickering among the suppliers — that same 
year. 

In the autumn of 1981 they set up 
Intelligent Software as a separate company, 
and went looking for clients and work. As 
people began to discover that they were no 
longer writing programs exclusively for 
SciSys, work began to look for them. 
Milton Bradley, one of the major toy 
manufacturers, had decided that sensory 
chess machines were all very well, but a 
chess computer that could move its own 







pieces would be better still. It wanted 
someone to design a self-moving robotics 
chess machine and to program it. 

Intelligent Software took the project on, 
and the machine is now commercially 
available — but that is a separate tale in its 
own right, and will have to wait for another 
column. While this was being developed, 
O’Connell approached Tandy with an idea 
for a bridge-tutor program for the Tandy 
Color Computer. That idea too, is now on 
sale in the shops (see the January edition of 
What Micro). 

In January 1982 O’Connell and Levy 
went to the Las Vegas electronics fair, as 
they usually do, to see what the industry 
was doing or about to do. There they began 
talking to some people who distributed 
chess sets in Paris. They had had the idea 
for some time of marketing an improved 
version of the Cyrus program in a sensory 
board machine. But there had always been 
the logistical problem of manufacturing the 
units. 

The Paris people said they would provide 
the facilities if Intelligent Software gave 
them consultancy support — and so the 
concept of La Regence (the top scoring 
commercial machine in last year’s PCW 
tournament) was bom. 

According to O’Connell, La Regence 
has far and away the strongest blitz chess 
(five seconds a move) program of any 
commercially available unit. La Regence 
runs on a Z80 chip, with 12k ROM and lk 
of RAM and has a 4 MHz clock. They took 
it to the ACM blitz tournament in 1981, 
when it was still on an Osborne micro¬ 
computer, and it excelled itself at the 5 
seconds a move level. O’Connell reckoned 
that it destroyed the Cray blitz program 
(running on a Cray!), beat Chess 4.5 
comfortably and only lost to Belle, the 
world’s strongest program at the moment, 
with a FIDE ranking around the Master 
level. ‘If we’d had anything like the hardware 
advantages that Belle enjoyed, I rather 
think that La Regence would have knocked 
the spots off it,’ he commented modestly. 

La Regence went on sale in France in 
November last year, priced at FF 4,000, or 
around the £400 mark. It isn’t quite as 
grand a set, in appearance, as the Mephisto, 
but it plays a mean game of chess. 

Games 

The first game features Richard Lang’s 
Cyrus, before the modifications which 
turned it into La Regence. The occasion is 
the 1981 PCW tournament. The second 
game is by La Regence itself, and is from 
last year’s tournament. 

White = Advance 2.0; Black = Cyrus (La 
Regence) 

Cyrus’s most complicated game in the 
tournament; complete accuracy in the 
commentary is not guaranteed. . . 

1 e2-e4 c7-c5 

2 Ngl-f3 Nb8-c6 

3 d2-d4 c5xd4 

4 Nf3xd4 Ne8-fb 

5 Nbl-c3 d7-d6 

6 Bcl-g5 e7-e5?! 

7 Nd4-b5 


(Transposing into ‘normal’ lines, the 
Encyclopaedia of Chess Openings gives 7 
Bg5xf6 g7xf6 8 Nd4-f5 with advantage. 
La Regence has a much larger openings 
‘book’ than did the Cyrus program when it 
played this game.) 

7 ... a7-a6 

8 Bg5xf6 g7xf6 

9 Nb5-a3 Bc8-e6 

10 Bfl-c4 

(‘Theory’ gives 10 Na3-c4 or 10 Nc3- 
d5.) 


10 ... Qd8-b6?! 

11 Bc4xe6 f7xe6 

(Now White of course can unsettle the 
Black king, though the central pawn mass 
gives it fair protection; after 12 Qdl-h5 + 
Ke8-e7, White can choose either 13 0-0-0, 
or else 13 Ral-bl and 14 0-0. Instead...) 

12 Na3-c4?! Qb6-b4 

13 Qdl-e2? 

(He must play 13 Qdl-d3, when (eg) 13 
. . . NC6-d4 14 0-0-0 Ra8-c8 15 Nc4-e3 
is okay.) 

13 ... d6-d5?! 

(Black is now very probably winning, but 
he is making things unnecessarily compli¬ 
cated. Instead, 13 . . . Nc6-d4! wins quite 
comfortably. 14 Qe2-d3 Ra8-c8, and if 15 
b2-b3, b7-b5, etc.) 

14 Qe2-h5 + 

(Or 14 e4xd5 Nc6-d4 15 Qe2-h5+, 
transposing.) 

14 ... Ke8-e7 

(Looks adequate to keep Black on top, 
though 14 . . . Ke8-d8 — denying White 
the subsequent gain of tempo with d5-d6 + 
— might be a shade better; the play could 
then be similar to that given in the next four 
notes.) 

15 e4xd5 Nc6-d4! 

(And not 15 . . . e6xd5 16Nc4-e3, when 
White is out of trouble.) 

16 Nc4-e3 

(Or 16 d5-d6 + Ke7-d8 17 Qh5-f7 
Qb4xc4 18 Qf7xf6+ Kd8-d7 19Qf6-f7+. 
Not 19 Qf6xh8 Nd4xc2+ 20Kel-dl 
Qc4-d3*f 21 Kdl-cl Bf8-h6+ 19 ... 
Kd7xd6, and Black should consolidate and 
win, eg, if 20 0-0-0, Qc4-c7 appears to 
work.) 

16 ... Qb4xb2 

17 d5-d6 + 

(17 0-0 Qb2xc3 18 d5xe6 is a possible 
alternative try, though at the very least 
Black can emerge with a sound extra pawn 
after 18 ... Ke7xe6 19 Qh5-h3+ Ke6- 
f7 20 Qh3-d7 + Bf8-e7 21 Qd7xe7 + 


Kf7xe7 22 Ne3-d5 + Ke7-e6 23 Nd5xc3 
Nd4xc2.) 

17 ... Ke7-d8! 

18 Kel-d2 

(Now White has no chance. He had to 
try 18 0-0 Qb2xc3 19 Qh5-f7, with some 
sort of attacking chances for the piece, 
though after, eg, 19 ... Bf8xd6 20 
Qf7xf6+ Kd8-d7 21 Ral-bl b7-b5 they 
shouldn’t be sufficient.) 


18 


Ra8-c8 

19 

Nc3-e4 

Nd4xc2 

20 

Ne3xc2 

Qb2xc2 + 

21 

Kd2-e3 

Rc8-c4 

22 

Qh5-h4 

Bf8-h6+ 

23 

Ke3-f3 


(If 23 Qh4xh6 then 23 .. . Rc4xe4+ 24 
Ke3-f3 Qc2-e2+ 25 Kf3-g3 Qe2-g4 mate.) 

23 


Qc2-d3 + 

24 

Kf3-g4 

Qd3xe4+ 

25 

Kg4-g3 

0-1 

GAME 2 


London 1982 (PCIFShow) 

White=Bogol; Black=La Regence 

Bogoljubow Indian Defence 

1 

d2-d4 

Ng8-f6 

2 

c2-c4 

e7-e6 

3 

Ngl-f3 

Bf8-b4+ 

4 

Bcl-d2 

Qd8-e7 

5 

e2-e3 

Nb8-c6 


(Coincidentally, the day this game was 
played, Harry Golombek wrote in The 
Times, criticising ex-World Champion 
Tigran Petrosian for failing to play .. . 
Nb8-c6 in this very variation. La Regence 
had obviously read the newspaper before 
the game started!) 


6 

Bfl-d3 

d7-d5 

7 

a2-a3 

Bb4xd2 + 

8 

Nbl-d2 

d5xc4 

9 

Nd2xc4 

0-0 

10 

0-0 

Bc8-d7 

11 

Ral-cl 

Nf6-d5 

12 

Qdl-c2 

f7-f5 


(An ugly move, which leaves Black with 
a ‘hole’ on e5, but it is not easy in the short 
term to take advantage of this concession.) 


13 

b2-b4 

Rf8-f6 

14 

b4-b5 

Nc6-B8 

15 

a3-a4 

Nd5-b4 

16 

Qc2-bl 

Nb4xd3 

17 

Qblxd3 

a7-a6! 


(Now, either White must capture on a6 
and allow Black's b8 knight to redevelop, or 
permit Black to exchange pawns on b5. In 
either case White gets saddled with an 
isolated pawn on the queen side.) 

18 Nc4-e5 a6xb5 

19 Rclxc7 

GOTO page 232 
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SNAPSHOT 


Not just another Apple bit copier 

SNAPSHOT removes copy protection, and copies most programs 

that no bit copier can touch 
— including the bit copiers themselves! 

Got the back-up blues? Is Locksmith letting you down? You need SNAPSHOT! SNAPSHOT will copy 
any memory-resident program that runs on a 48K Apple II. For example, SNAPSHOT will copy any bit 
copier now sold, in less time than it takes you to read this paragraph. SNAPSHOT is a peripheral 
card that uses your language card* to interrupt a running program and dump the entire contents of 48K 
and registers to an unprotected, copyable backup disk. 

Unlike bit copiers, SNAPSHOT requires no complex parameter changes or trial-and-error tedium. 
SNAPSHOT is also ideal for debugging your own programs or analyzing others’ programs. And 
SNAPSHOT can be used to suspend your work with one program while you use another program. For 
example, you could interrupt word-processing a letter to look up an address in a database, then resume 
processing the letter exactly where you left off. Shooting down space invaders and the phone rings? 
Interrupt your game until later, or tomorrow! Save your high scores! Freeze-frame your game, print the 
graphics on your Epson, and resume play! 

— Full normal use of your other hardware and software; never open the Apple’s lid. 

— Repeatedly interrupt and resume any program 
— Faster and far easier to use than any bit copier 
— Full monitor capabilities to examine, modify, trace, single-step 
or disassemble any interrupted program, or print graphics on 
Epson printer. 

— Copies protected programs from 13-sector to 16-sector disks 
— List ‘unlistable’ Basic programs; Make custom modifications 
— Suspend work with any program; resume where you left off 
— Move protected programs to hard disk or 8" disk as normal files 
— Backups run without SNAPSHOT present; most run without 
16K card. 

And there’s more! Write or ring for complete technical information 

PRICE: £95.00 

from your local dealer or Dark Star Systems 

Terms: Payment with order. Add 15% VAT. P&P included. Foreign orders: No VAT. Add £2 postage to Europe, £7 elsewhere. 
VISA/Barclaycard and American Express accepted. Dealer enquiries invited. 

*One drive and Language Card/16K card required. 

Works with most popular cards, including Apple, Microsoft, Ramex, Digitek, MPC, RH Electronics, Orange, Franklin, etc. 

Other brands: specify when ordering. 

A*rU#Atar 

A^fitzmA 

54 Robin Hood Way, Greenford, Middx. UB6 7QNP Tel: 01-900 0104 
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pieces would be better still. It wanted 
someone to design a self-moving robotics 
chess machine and to program it. 

Intelligent Software took the project on, 
and the machine is now commercially 
available — but that is a separate tale in its 
own right, and will have to wait for another 
column. While this was being developed, 
O’Connell approached Tandy with an idea 
for a bridge-tutor program for the Tandy 
Color Computer. That idea too, is now on 
sale in the shops (see the January edition of 
What Micro). 

In January 1982 O’Connell and Levy 
went to the Las Vegas electronics fair, as 
they usually do, to see what the industry 
was doing or about to do. There they began 
talking to some people who distributed 
chess sets in Paris. They had had the idea 
for some time of marketing an improved 
version of the Cyrus program in a sensory 
board machine. But there had always been 
the logistical problem of manufacturing the 
units. 

The Paris people said they would provide 
the facilities if Intelligent Software gave 
them consultancy support — and so the 
concept of La Regence (the top scoring 
commercial machine in last year’s PCW 
tournament) was bom. 

According to O’Connell, La Regence 
has far and away the strongest blitz chess 
(five seconds a move) program of any 
commercially available unit. La Regence 
runs on a Z80 chip, with 12k ROM and 1 k 
of RAM and has a 4 MHz clock. They took 
it to the ACM blitz tournament in 1981, 
when it was still on an Osborne micro¬ 
computer, and it excelled itself at the 5 
seconds a move level. O’Connell reckoned 
that it destroyed the Cray blitz program 
(running on a Cray!), beat Chess 4.5 
comfortably and only lost to Belle, the 
world’s strongest program at the moment, 
with a FIDE ranking around the Master 
level. 1 2 3 4 5 6 7 If we’d had anything like the hardware 
advantages that Belle enjoyed, I rather 
think that La Regence would have knocked 
the spots off it,’ he commented modestly. 

La Regence went on sale in France in 
November last year, priced at FF 4,000, or 
around the £400 mark. It isn’t quite as 
grand a set, in appearance, as the Mephisto, 
but it plays a mean game of chess. 

Games 

The first game features Richard Lang’s 
Cyrus, before the modifications which 
turned it into La Regence. The occasion is 
the 1981 PCW tournament. The second 
game is by La Regence itself, and is from 
last year’s tournament. 

White = Advance 2.0; Black = Cyrus (La 
Regence) 

Cyrus’s most complicated game in the 
tournament; complete accuracy in the 
commentary is not guaranteed. . . 

1 e2-e4 c7-c5 

2 Ngl-B Nb8-c6 

3 d2-d4 c5 xd4 

4 Nf3xd4 Ne8-f6 

5 Nbl-c3 d7-d6 

6 Bcl-g5 e7-e5?! 

7 Nd4-b5 


(Transposing into ‘normal’ lines, the 
Encyclopaedia of Chess Openings gives 7 
Bg5xf6 g7xf6 8 Nd4-f5 with advantage. 
La Regence has a much larger openings 
‘book’ than did the Cyrus program when it 
played this game.) 

7 ... a7-a6 

8 Bg5xf6 g7xf6 

9 Nb5-a3 Bc8-e6 

10 Bfl-c4 

(‘Theory’ gives 10 Na3-c4 or 10 Nc3- 
d5.) 

10 ... Qd8-b6?! 

11 Bc4xe6 f7xe6 

(Now White of course can unsettle the 
Black king, though the central pawn mass 
gives it fair protection; after 12 Qdl-h5 + 
Ke8-e7, White can choose either 13 0-0-0, 
or else 13 Ral-bl and 14 0-0. Instead ..) 

12 Na3-c4?! Qb6-b4 

13 Qdl-e2? 

(He must play 13 Qdl-d3, when (eg) 13 
.. . NC6-d4 14 0-0-0 Ra8-c8 15 Nc4-e3 
is okay.) 

13 ... d6-d5?! 

(Black is now very probably winning, but 
he is making things unnecessarily compli¬ 
cated. Instead, 13 . . . Nc6-d4! wins quite 
comfortably. 14 Qe2-d3 Ra8-c8, and if 15 
b2-b3, b7-b5, etc.) 

14 Qe2-h5 + 

(Or 14 e4xd5 Nc6-d4 15 Qe2-h5+, 
transposing.) 

14 ... Ke8-e7 

(Looks adequate to keep Black on top, 
though 14... Ke8-d8 — denying White 
the subsequent gain of tempo with d5-d6 + 
— might be a shade better; the play could 
then be similar to that given in the next four 
notes.) 

15 e4xd5 Nc6-d4! 

(And not 15 . . . e6xd5 16Nc4-e3, when 
White is out of trouble.) 

16 Nc4-e3 

(Or 16 d5-d6+ Ke7-d8 17 Qh5-f7 
Qb4xc4 18 Qf7xf6+ Kd8-d7 19Qf6-f7+. 
Not 19 Qf6xh8 Nd4xc2+ 20Kel-dl 
Qc4-d3+ 21 Kdl-cl Bf8-h6+ 19 ... 
Kd7xd6, and Black should consolidate and 
win, eg, if 20 0-0-0, Qc4-c7 appears to 
work.) 

16 ... Qb4xb2 

17 d5-d6 + 

(17 0-0 Qb2xc3 18 d5xe6 is a possible 
alternative try, though at the very least 
Black can emerge with a sound extra pawn 
after 18 ... Ke7xe6 19 Qh5-h3-f Ke6- 
0 20 Qh3-d7 + Bf8-e7 21 Qd7xe7 + 


Kf7xe7 22 Ne3-d5 + Ke7-e6 23 Nd5xc3 
Nd4xc2.) 

17 ... Ke7-d8! 

18 Kel-d2 

(Now White has no chance. He had to 
try 18 0-0 Qb2xc3 19 Qh5-f7, with some 
sort of attacking chances for the piece, 
though after, eg, 19 ... Bf8xd6 20 
Qf7xf6+ Kd8-d7 21 Ral-bl b7-b5 they 
shouldn’t be sufficient.) 


18 


Ra8-c8 

19 

Nc3-e4 

Nd4xc2 

20 

Ne3xc2 

Qb2xc2+ 

21 

Kd2-e3 

Rc8-c4 

22 

Qh5-h4 

Bf8-h6+ 

23 

Ke3-f3 



(If 23 Qh4xh6 then 23 ... Rc4xe4-F 24 
Ke3-f3 Qc2-e2+ 25 Kf3-g3 Qe2-g4 mate.) 


23 


Qc2-d3 + 

24 

Kf3-g4 

Qd3xe4+ 

25 

Kg4-g3 

0-1 


GAME 2 

London 1982 (PCW Show) 
White=Bogol; Black=La Regence 
Bogoljubow Indian Defence 


1 

d2-d4 

Ng8-f6 

2 

c2-c4 

e7-e6 

3 

Ngl-f3 

Bf8-b4+ 

4 

Bcl-d2 

Qd8-e7 

5 

e2-e3 

Nb8-c6 


(Coincidentally, the day this game was 
played, Harry Golombek wrote in The 
Times, criticising ex-World Champion 
Tigran Petrosian for failing to play .. . 
Nb8-c6 in this very variation. La Regence 
had obviously read the newspaper before 
the game started!) 


6 

Bfl-d3 

d7-d5 

7 

a2-a3 

Bb4xd2 + 

8 

Nbl-d2 

d5xc4 

9 

Nd2xc4 

0-0 

10 

0-0 

Bc8-d7 

11 

Ral-cl 

Nf6-d5 

12 

Qdl-c2 

f7-f5 


(An ugly move, which leaves Black with 
a ‘hole’ on e5, but it is not easy in the short 
term to take advantage of this concession.) 


13 

b2-b4 

Rf8-f6 

14 

b4-b5 

Nc6-B8 

15 

a3-a4 

Nd5-b4 

16 

Qc2-bl 

Nb4xd3 

17 

Qblxd3 

a7-a6! 


(Now, either White must capture on a6 
and allow Black's b8 knight to redevelop, or 
permit Black to exchange pawns on b5. In 
either case White gets saddled with an 
isolated pawn on the queen side.) 

18 Nc4-e5 a6xb5 

19 Rclxc7 

GOTO page 232 
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SNAPSHOT 


Not just another Apple bit copier 

SNAPSHOT removes copy protection, and copies most programs 

that no bit copier can touch 
— including the bit copiers themselves! 

Got the back-up blues? Is Locksmith letting you down? You need SNAPSHOT! SNAPSHOT will copy 
any memory-resident program that runs on a 48K Apple II. For example, SNAPSHOT will copy any bit 
copier now sold, in less time than it takes you to read this paragraph. SNAPSHOT is a peripheral 
card that uses your language card* to interrupt a running program and dump the entire contents of 48K 
and registers to an unprotected, copyable backup disk. 

Unlike bit copiers, SNAPSHOT requires no complex parameter changes or trial-and-error tedium. 
SNAPSHOT is also ideal for debugging your own programs or analyzing others’ programs. And 
SNAPSHOT can be used to suspend your work with one program while you use another program. For 
example, you could interrupt word-processing a letter to look up an address in a database, then resume 
processing the letter exactly where you left off. Shooting down space invaders and the phone rings? 
Interrupt your game until later, or tomorrow! Save your high scores! Freeze-frame your game, print the 
graphics on your Epson, and resume play! 

— Full normal use of your other hardware and software; never open the Apple’s lid. 

— Repeatedly interrupt and resume any program 
— Faster and far easier to use than any bit copier 
— Full monitor capabilities to examine, modify, trace, single-step 
or disassemble any interrupted program, or print graphics on 
Epson printer. 

— Copies protected programs from 13-sector to 16-sector disks 
— List ‘unlistable’ Basic programs; Make custom modifications 
— Suspend work with any program; resume where you left off 
— Move protected programs to hard disk or 8" disk as normal files 
— Backups run without SNAPSHOT present; most run without 
16K card. 

And there’s more! Write or ring for complete technical information 

PRICE: £95.00 

from your local dealer or Dark Star Systems 

Terms: Payment with order. Add 15% VAT. P&P included. Foreign orders: No VAT. Add £2 postage to Europe, £7 elsewhere. 
VISA/Barclaycard and American Express accepted. Dealer enquiries invited. 

*One drive and Language Card/16K card required. 

Works with most popular cards, including Apple, Microsoft, Ramex, Digitek, MPC, RH Electronics, Orange, Franklin, etc. 

Other brands: specify when ordering. 
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54 Robin Hood Way, Greenford, Middx. UB6 7QNP Tel: 01-900 0104 
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Welcome to the confusing world of the microcomputer. 
First of all, don’t be fooled; there’s nothing complicated 
about this business, it’s just that we're surrounded by an 
immense amount of necessary jargon. Imagine if we had 
to continually say ‘numbering system with a radix of 16 
in which the letters A to F represent the values ten to 15 ’ 
when instead we can simply say ‘hex’. No doubt soon 
many of the words and phrases we are about to explain 
Will eventually fall into common English usage. Until 
that time, PCW will be publishing this guide — 
every month. 

We’ll start by considering the microcomputer’s func¬ 
tions and then examine the physical components 
necessary to implement these functions. 

The microcomputer is capable of receiving informa¬ 
tion, processing it, storing the results or sending them 
elsewhere. All this information is called data and it 
comprises numbers, letters and special symbols which 
can be read by humans. Although the data is accepted 
and output by the computer in ‘human’ form, inside it’s a 
different story — it must be held in the form of an elec¬ 
tronic code. This code is called binary. Binary is a 
system of numbering which uses base 2 instead of the 
more familiar decimal — or, to be more accurate, 
denary-system of base 10. In binary notation there are 
only two digits — 0 and 1 — which the computer 
recognises as the absence or presence of an electric 
current. The easiest way to visualise this is to think of 
each binary digit (bit) as being a switch which can be 
either off or on. Each binary digit stands for a power of 
2. The right-most digit, the least significant, is 2°= 1, the 
next 21=2, then 2 2 =4,2 3 =8, 2 4 =16, 2 5 =32, 2 6 =64, 
2 7 =128, 2 8 =256. So decimal 24, for example, is 
represented in binary as 00011000. A set of eight bits is 
known as a byte and, to make things easier for humans, 
a third system of numbering, hexadecimal or hex for 
short, is used as a sort of ‘halfway house’ between 
binary and denary. Hex uses numbers to base 16, with 
denary numbers between 9 and 16 represented by the 
letters A-F. The hex equivalent of a byte is obtained by 
giving each half a single character code: 0=0000, 
1=0001, 2=0010, 3=0011, 4=0100, 5=0101 ... 
E=1110 and F=111. Our example of 24 is therefore 18 
in hex. 

To simplify communication between computers, 
several standard coding systems exist, the most 
common being ASCII (American Standard Code for 
Information Interchange). This allocates a numerical 
code to each digit and letter. For example, the number 5 
is given the ASCII code 35 hex, 53 decimal, whereas a 
capital A is represented by ASCII 41 hex, 65 
decimal. 

The computer processes data by reshuffling, perform¬ 
ing arithmetic on, or by comparing it with other data. It’s 
the latter function that gives a computer its apparent 
‘intelligence’ — the ability to make decisions and to act 
upon them. It has to be given a set of rules in order to do 
this and, once again, these rules are stored in memory 
as bytes. The rules are called programs and while they 
can be input in binary or hex (machine code program¬ 
ming), the usual method is to have a special program 
which translates English or near-English into machine 
code. This speeds programming considerably; the 


NEWCOMERS 

START HERE 

This is our unique quick-reference guide, reprinted every month 
to help our readers pick their way through the most important 
pieces of (necessary) jargon found in PCW. While it’s in no way 
totally comprehensive, we trust you’ll find it a useful introduction. 
Happy microcomputing! 


nearer the programming language is to English, the 
faster the programming time. On the other hand, 
program execution speed tends to be slower. 

The most common microcomputer language is Basic. 
Program instructions are typed in at the keyboard, to be 
coded and stored in the computer’s memory. To run 
such a program the computer uses an interpreter, which 
is usually built into the machine’s ROM (see later 
paragraph on this page). The interpreter picks up each 
Basic instruction, translates it into machine code and 
then feeds it to the processor for execution. It has to do 
this each time the same instruction has to be executed. 
A much faster method is to use a compiler, which 
accepts each instruction in turn, waits until the program 
has been entered, then turns each instruction into 
machine code before running the program. This means 
that each instruction has to be translated once only — 
consequently the speed of execution is considerably 
improved. 

Two strange words you will hear in connection with 
Basic are PEEK and POKE. They give the program¬ 
mer access to the memory of the machine. It’s possible 
to read (PEEK) the contents of a byte in the computer 
and to modify a byte (POKE). 

Moving on to hardware, this means the physical 
components of a computer system as opposed to 
software — the programs needed to make the system 
work. 

At the heart of a microcomputer system is the central 
processing unit (CPU), a single microprocessor chip 
with supporting devices such as buffers, which ‘amplify’ 
the CPU’s signals for use by other components in the 
system. The packaged chips are either soldered directly 
to a printed circuit board (PCB) or are mounted in 
sockets. 

In some microcomputers, the entire system is moun¬ 
ted on a single, large PCB; in others a bus system is 
used, comprising a long PCB holding a number of inter¬ 
connected sockets. Plugged into these are several 
smaller PCBs, each with a specific function — for 
instance, one card would hold the CPU and its support 
chips. The most widely-used bus system is called the 
S100. 

The CPU needs memory in which to keep programs 
and data. Microcomputers generally have two types of 
memory, RAM (Random Access Memory) and ROM 
(Read Only Memory). The CPU can read information 
stored in RAM — and also put information into RAM. 
Two types of RAM exist — static and dynamic; all you 
really need know is that dynamic RAM uses less power 
and is less expensive than static, but it requires 
additional, complex, circuitry to make it work. Both 
types of RAM lose their contents when power is 
switched off, whereas ROM retains its contents per¬ 
manently. Not surprisingly, manufacturers often store 
interpreters and the like in ROM. The CPU can only 
read the ROM’s contents and cannot alter them in any 
way. You can buy special ROMs called PROMs 
(Programmable ROMs) and EPROMs (Erasable 
PROMs) which can be programmed using a special 
device; EPROMs can be erased using ultra-violet 
light. 

Because RAM loses its contents when power is 
switched off, cassettes and floppy disks are used to 
save programs and data for later use. Audio-type tape 
recorders are often used by converting data to a series of 


audio tones and recording them; later the computer can 
listen to these same tones and re-convert them into data. 
Various methods are used for this, so a cassette 
recorded by one make of computer won’t necessarily 
work on another make. It takes a long time to record and 
play back information and it’s difficult to locate one 
specific item among a whole mass of information on a 
cassette; therefore, to overcome these problems, floppy 
disks are used on more sophisticated systems. 

A floppy disk is made of thin plastic, coated with a 
magnetic recording surface rather like that used on tape. 
The disk, in its protective envelope, is placed in a disk 
drive which rotates it and moves a read/write head 
across the disk’s surface. The disk is divided into con¬ 
centric rings called tracks, each of which is in turn sub¬ 
divided into sectors. Using a program called a disk 
operating system, the computer keeps track of exactly 
where information is on the disk and it can get to any 
item of data by moving the head to the appropriate track 
and then waiting for the right sector to come round. Two 
methods are used to tell the computer where on a track 
each sector starts: soft sectoring where special signals 
are recorded on the surface, and hard sectoring where 
holes are punched through the disk around the central 
hole, one per sector. 

Half-way between cassettes and disks is the stringy 
floppy — a miniature continuous loop tape cartridge, 
faster than a cassette but cheaper than a disk system. 
Hard disk systems are also available for micro¬ 
computers; they store more information than floppy 
disks, are more reliable and information can be 
transferred to and from them much more quickly. 

You, the user, must be able to communicate with the 
computer and the generally accepted minimum for this 
is the visual display unit (VDU), which looks like a TV 
screen with a typewriter-style keyboard; sometimes 
these are built into the system, sometimes they’re 
separate. If you want a written record (hard copy) of 
the computer’s output, you’ll need a printer. 

The computer can send out and receive information 
in two forms — parallel and serial. Parallel input/ 
output (I/O) requires a series of wires to connect the 
computer to another device, such as a printer, and it 
sends out data a byte at a time, with a separate wire 
carrying each bit. Serial I/O involves sending data one 
bit at a time along a single piece of wire, with extra bits 
added to tell the receiving device when a byte is about to 
start and when it has finished. The speed that data is 
transmitted is referred to as the baud rate and, very 
roughly, the baud rate divided by ten equals the number 
of bytes being sent per second. 

The ensure that both receiver and transmitter link up 
without any electrical horrors, standards exist for serial 
interfaces; the most common is RS232 (or V24) while, 
for parallel interfaces to printers, the Centronics 
standard is popular. 

Finally, a modem connects a computer, via a serial 
interlace, to the telephone system, allowing two com¬ 
puters with modems to exchange information. A modem 
must be wired into the telephone system and you need 
British Telecom's permission; instead you could use an 
acoustic coupler, which has two obscene-looking 
rubber cups into which the handset fits, and which has 
no electrical connection with the phone system — 
British Telecom isn’t so uppity about the use of 
these. 
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PACKAGES 


I APPLICATIONS 


PCWs ‘ Packages’ section is produced bi-monthly , alternating with our In Store ' 
hardware guide. We have confined coverage to business packages which are 
available and supported at national level and which have been in use for at least six 
months in a minimum of five sites. Producers of packages which fall within these 
constraints should send details or updates to: Dick Olney, PCW, 62 Oxford Street, 

London Wl. 

Application Machine Price Code j Application Machine Price 

Bill of materials 


Machine 


The layout has been designed to allow you to 
discover which packages are available for the 
application you have in mind and to show 
you which packages are available for your 
computer if you already have a machine. In 
either case the code enables you to look up 
the supplier's name and telephone number in 
the table below. 

All details published are the latest made 
available — some may have changed since this 

issue went to press. ___ I Bookmakers package CP/M 


CP/M 

CP/M 

CP/M 

CP/M 

Cromemco 

PET/CBM 

Superbrain 


£1450 L2 


Bookshop stock 
control 


Sorcerer 


Apple II 
Apple II 
CP/M 
Cromemco 
North Star 
Horizon 


Budgeting package 


Building estimating Apple II 

Bureau de change PET/CB 

Cash flow Apple II 


Apple II 
Apple 11 
CP/M 
CP/M 
Cromemco 
North Star 
Horizon 


Bursar package 


CP/M 


Car showroom sales Sorcerer 


£1900 L2 


Apple II 
CP/M 
CP/M 
CP/M 
CP/M 
CP/M 
CP/M 
Famos 
North Star 
Horizon 
PET/CBM 
PET/CBM 
PET/CBM 
PET/CBM 
PET/CBM 
PET/CBM 
Superbrain 
Tandy Model I 
Tandy Model 1 
Tandy Model I 
Tandy Model 1 
Tandy Model 111 
8000 Series 


£125 T2 
£450 C4 
£100 G3 
£350 B3 
£400 C3 
£600 G5 
£225-485 S9 
£1500 M2 


£250 

£250 

£225 

£75 

£50/150 

£150 

£150 

£300 

£25-80 

£60 

£150 

£32.50 

£270 

POR 


Debt collection 


CP/M 

CP/M 


Dental laboratory 
Dental records 


£395 M4 
£1700 A6 
£500 T4 


Apple II 
CP/M 


Hotel management Apple II £525 

CP/M £525 

RAIR Black Box POR 


Eire payroll system 


CP/M 


Application 

Machine 

Price 

Code 

Analysis ledger 

Philips P2000 

£100 

P4 

Appointments 

Act Sirius 1 

£115 

Cl 

planner 

Apple II 

£300 

A6 


Challenger 

£25 

Cl 


CP/M 

POR 

G4 

Arable recording 
& costing 

CP/M 

£1500 

C4 

Architects package 

CP/M 

£990 

M6 

Assembler dev 

PET/CBM 

£50 

L2 

Auction package 

CP/M 

£700 

M6 


Cash register 

CP/M 

£300 

T4 

Cheque writer 

CBM/8032 

£90 

P3 


PET/CBM 

£90 

P3 

Company secretary 

CP/M 

£650 

C4 

Construction cashflow 

Apple II 

£75 

S8 

Construction 

Apple II 

£250 

S8 

expenditure 



Construction financial 

Apple II 

£750 

SB 

control 



Construction 

Apple II 

£500 

S8 

valuations 



Container accounting 

CP/M 

£750 

M5 

Contract costing 

Apple II 

£500 

PI 


CP/M 

£2000 

L3 

CP/M & utilities 

Tandy Model II 

£150 

Ml 

Credit control 

Apple II 

£98 

P2 


CP/M 

POR 

G4 


PET/CBM 

£650 

B4 

Customer file 

CP/M 

£900 

G4 


Famos 

£1000 

M2 

Dairy mangement 

CP/M 

£1500 + 

C4 

Database manage¬ 

ACT800 

£225 

H4 

ment/information 

Apple II 

£150 

A2 

retrieval 

Apple II 

£150 

K2 


Apple II 

£60-140 

S2 


Apple II 

£150 

S5 


Apple II 

£75 

P2 


Apple II 

£100 

S4 


Apple II 

£100 

C8 


Department store 
order program 

Disk operating system 

Sorcerer 

PET/CBM 

£2500 

£150 

L2 

B1 

Double glazing costing 

North Star 




Horizon 

£750 

Wl 


CP/M 

£1500 

V2 


Estate agent 

Apple II 

£850 

A2 


Apple II 

£850 

S5 


Apple II 

£850 

K2 


Apple II 

£175 

P2 


Apple II 

£130 

C8 


Apple II 

£750 

S4 


PET/CBM 

£30 

H3 


CP/M 

£700 

B5 


CP/M 

PCC2000 

£850 

S9 


Simpelec Triton 3 

£350 

B3 


MZ-80K 

£195 

Wl 


Superbrain 

£600 

S6 


Superbrain 

£600 

C12 

Equipment lease/rent/ 

CP/M 

£400 

G1 

HP 




Expense analysis 

Philips P2000 

£150 

P4 

Farm accounts 

CP/M 

£750 

C4 

Financial & arable 

CP/M 

£2200 

C4 

management 




File handling 

PET/CBM 

£225 

H4 

Financial modelling 

Act Sirius 1 

£595 

A1 


Apple II 

£450 

P2 


Apple II 

£360 

C8 


CP/M 

£400 

G1 


CP/M 

£95 

B5 


CP/M 

£425-535 

A1 


CP/M 

£400 

B6 


CP/M 

£400 

V2 


Cromemco 

North Star 

£95 

B5 


Horizon 

£95 

B5 


PET/CBM 

£425-535 

A1 


RAIR Black Box 

POR 

A3 

Financial planning 

Act Sirius 1 

£150 

A1 


Apple II 

£250 

S4 


CP/M 

£245 

G4 

General ledger/NL 

Apple II 

£300 

A2 


Apple II 

£300 

S5 


Apple II 

£300 

K2 


Apple II 

£455 

P2 


Apple II 

£225 

VI 


Apple 11 

£295 

C6 


Apple II 

£250P 

S4 


Apple II 

£600 

T2 


Apple II 

£490 

L4 


Apple II 

£199 

T5 


CBM/8032 

£450 

Cll 


CBN/8032 

£350 

W3 


CP/M 

£500 

L3 


CP/M 

£375 

LI 


CP/M 

£400 

G1 


CP/M 

£400 

M3 


CP/M 

£400 

B5 


CP/M 

£275 

S6 


CP/M 

£390 

S7 


CP/M 

£350 

B3 


CP/M 

£300 

Wl 


CP/M 

£425 

B6 


CP/M 

£500 

T4 


CP/M 

£400 

M5 


CP/M 

POR 

B7 


CP/M 

£199 

T5 


CP/M 

£950/ 

1250 

V2 


CP/M 

£400 

M9 


Cromemco 

North Star 

£400 

B5 


Horizon 

North Star 

£250 

B3 


Horizon 

£400. 

M3 


PCC 2000 

North Star 

Horion 

PCC 2000 

£400 

B5 


Simpelec Triton 3 

£350 

B2 


PET/CBM 

£200 

C2 


PET/CBM 

£200 

H3 


PET/CBM 

£199 

T5 


Philips P2000 

£100 

P4 


Sharp PC3201 

£450 

P2 


Superbrain 

£400 

M3 


Superbrain 

£400 

S6 


Tandy Model I 

£90 

Ml 


Tandy Model II 

£90 

Ml 


Tandy Model 1 

£225 

HI 


Tandy Model 1 

£225/325 

T1 


Tandy Model 11 

£425 

T1 


Vector 

£400 

C5 


8080/Z80 

£357 

LI 


8080/Z80 

£275 

G3 

General purchase 
transaction proc. 

CBM/8032 

£495 

S3 

Greyhound race 

Apple II 

£750 

M6 

program 




Health authority PPM 

Sorcerer 

£2500 

L2 

Housing association 

PET/CBM 

POR 

M7 

package 

Hotel billing 

Philips P2000 

£500 

P4 


Code 

Company 

Telephone 

A1 

ACT 

021-4548585 

A2 

Arden Data Processing 

053322255 

A3 

ADP Network services 

013881912 

A4 

Alamo Comp. Serv. 

0642-310381 

AS 

Anthony Ashpitel 

0379852807 

A6 

Attar Computers 

0942608844 

B1 

B + BComputerLtd. 

020426644 

B2 

Beam Business Centre 

061-831-7292 

B3 

Benchmark Computer Systems 

072661000 

B4 

Bristol Software Factory 

027223430 

B5 

Byte Soft Systems Ltd 

0480215005 

B6 

Business Solutions Ltd 

01-554-5985 

B7 

Bromley Computer Consultancy 

01464 8080 

Cl 

CAP-CPP Products Ltd. 

01-4040911 

C2 

Commodore 

01-3885702 

C3 

Compsoft 

0483 39665 

C4 

Comput-a-crop 

0507-604271 

C5 

Computastore Ltd. 

061-832-4761 

C6 

Computech 

01-7940202 

C7 

Compass 

Standish 426252 

C8 

CWP Computers 

01-8283127 

C9 

C4 Computer Services 

0632-664313 

CIO 

Caxton Software 

013796502 

Cll 

CBS Consultants 

021-722-8181 

C12 

Comp Prog & Systems Serv 

0942-38831 

El 

Engineering Sciences 

01-437-4894 

G1 

Graf fcom Systems Ltd. 

01-7275561 

G2 

Grama (Winter) Ltd. 

01-636 8210 

G3 

Great Northern 

0532589980 

G4 

Gecas Micros 

01-6293758 

G5 

Grade One 

G!ossop638l9 

HI 

A. J. Harding 

0424220391 

H2 

Hartford Software 

060676265 

H3 

H.B. Computers 

053683922 

H4 

Wordcraft Systems 

0332760127 

11 

Intereurope Software Design 

0734786644 

12 

Intex Datalog Ltd 

0642781193 

J1 

T.V, Johnson 

027620446 

K2 

Keen Computers 

0602412777 

LI 

Lifeboat Associates 

01-8369028 

L2 

EMG 

0293519211 

L3 

L4 

Ludhouse (Computing) Ltd. 

Logic Comp Systems 

01-6794321 

01-222-1122 

Ml 

Micro Computer Applications Ltd. 

0734470425 

M2 

Microteck. 

Orpington26803 

M3 

Microsys Ltd 

0514267271 

M4 

Microsave 

0272737555 

MS 

M.A.P. Comp Systems 

061-624-5662 

M6 

Mercator 

0272731079 

M7 

Micros For The Movement 

01-3876192 

M8 

MMG Consultants 

0684563555 

M9 

Mediatech 

01-9034372 

Ol 

Omicron Design 

078431809 

PI 

Padmede Computer Services 

0251421892 

P2 

Personal Computers Ltd. 

01-3771200 

P3 

Professional Computer Services 

0616244065 

P4 

Prestige Computers 

0215612001 

Q1 

Quill Computer Systems. 

0614774960 

R1 

Rockliff 

051-5215830 

SI 

SMG Micro Computers 

047455813 

S2 

The Softwarehouse 

01-6372108 

S3 

Stage One Software 

0202735656 

S4 

Systematics International 

044061121 

S5 

Sumlock Bondain 

01-2500505 

S6 

Stemmos 

016026242 

S7 

SoftwareAidsInt 

01-9048139 

S8 

SD Micros 

018369520 

S9 

SouthdataLtd 

01-9946477 

T1 

Tridata Micros Ltd. 

0216226085 

T2 

Templeman Software 

078966237 

T3 

The Micro Solution - 

06083256 

T4 

Terodec Ltd 

0734-664343 

T5 

TABS Ltd 

0264-58933 

T6 

Tip Data Ltd 

0375-33910 

VI 

Vlasak Electronics Ltd. 

0494-448633 

V2 

Vauntberry Ltd 

0329235846 

Wl 

Wisbech Computer Services 

094564146 

W2 

Westfarthing Comp Services 

03265-4098 

W3 

Walters Computer Systems Ltd 

0449270811 

W4 

Western Computers 

0253404676 

XI 

Xetal 

061 6827555 


200 PCW 














Application 


Machine 


Price Code j Application 


Price Code Application 


Machine 


Cromemco 
North Star 
Horizon 
North Star 
Horizon 
North Star 
Horizon 
PET/CBM 
PET/CBM 
PET/CBM 
PET/CBM 
Philips P2000 
Sorcerer 
Superbrain 
Superbrain 
Tandy Model I 
Tandy Model II 
Tandy Model I 
Tandy Model I 
Tandy Model II 
Tandy Model II 
Tandy Model III 
8080/Z80 

CP/M 

CP/M 

Act Sirius 1 
Act Sirius I 
Apple II 
Apple II 
Apple II 
CBM/8032 
CBM/8032 
CP/M 
CP/M 
CP/M 
CP/M 
CP/M 
CP/M 
CP/M 
CP/M 
North Star 
Horizon 
PET/CBM 
PET/CBM 
Philips P2000 
Superbrain 
Tandy Model I 
Tandy Model II 
Tandy Model II 

8080/Z80 


CBM/8032 

CP/M 

Famos 

Apple II 


£950+ P3 
POR G4 
£5000 M2 


Incomplete records 


Act Sirius 1 
Apple II 
Apple II 
Apple II 
Apple II 
Apple II 
CBM/8032 
CP/M 
CP/M 
CP/M 
CP/M 
CP/M 
CP/M 
CP/M 
Cromemco 
North Star 
Horizon 
North Star 
Horizon 
North Star 
Horizon 
Philips P2000 
Superbrain 
Superbrain 
Tandy Model 1 
Tandy Model 1 


£1200 SI 

£250 S2 

POR K2 

£425 P2 

£450 PI 

£490 L4 

£150 W3 

£750 M3 

£250 B5 

£975 B3 

£750 W1 

£1250 M5 

£155 CIO 

£400 G4 

£250 B5 


NEDO price adjusts 
rnent _ 

Order entry/ 
invoicing 


Apple II 

CBM/8023 

CP/M 

CP/M 

CP/M 

CP/M 

CP/M 

CP/M 

CP/M 

8080/Z80 


Order Processing Applell 

CP/M 
CP/M 
CP/M 

_ > Philips P2000 

Office admin Apple II 

Pad to plotter systems Apple II 
Apple II 

Payroll • Act Sirius I 

Act Sirius I , 
Apple II 
Apple II 
Apple II 
Applell 
Applell 
Apple II 
Apple II 
Applell 
Apple II 
Apple II 
Apple II 
CBM/8032 
CBM/8032 
Challenger 
CP/M 
CP/M 
CP/M 
CP/M 
CP/M 
CP/M 
CP/M 
CP/M 
CP/M 
CP/M 
CP/M 
CP/M 
CP/M 
CP/M 
CP/M 
CP/M 
Famos 
North Star 
Horizon 
North Star 
Horizon 
North Star 
Horizon 
PET/CBM 
PET/CBM 
PET/CBM 
PET/CBM 
PET/CBM 
PET/CBM 
PET/CBM 
Philips P2000 
Scorcerer 
Superbrain 
Superbrain 
Superbrain 
Tandy Model 1 
Tandy Model I 
Tandy Model I 
Tandy Model II 
Tandy Model II 
8000 Series 
8080/Z80 
8080/Z80 
PET/CBM 
PET/CBM 
PET/CBM 
Sorcerer 
Tandy Model I 
TRS-80 
TRS-80I 
TRS-80I 
TRS-80II 
8000 Series 
8080/Z80 

_ 8080/Z80 

Perpetual Inventory CP/M 

Cromemco 

Personnel records Apple II 

CP/M 
MCZ Zilog 
PET/CBM 


£975 B3 

£150 P4 

£750 M3 

£1200 SI 

£40 Ml 

£40 HI 


Jewellers System 


£1000 S7 
POR G4 


Job costing 


£350 C7 

£265 Ol 

£300 PI 

£990 XI 

£199 T5 

£1000 Cll 

£350 W3 

£350 M3 

£990 XI 

£500 T4 

£650 M5 

POR B7 

£199 T5 

£1500 T6 

£1500 V2 


£300 + 
£195 
POR 
£200 
POR 
POR 
£200 
£375 
£375 
£250P 
£400 
£490 
£199 
£375 
£350 
£24 
£450 
£475 
£450 
£500 
£390 
£500 
£450 
£425 
Lease 
£500 
£450 
POR 
£199 
£395 
POR 
£600 
£1500 


Integrated accts 


Act Sirius 1 
Altos (CP/M, 
MP/M) 

Apple II 
Apple II 
Apple II 
Apple II 
Apple II 
Apple II 
Apple II 
CBM/8032 
CBM/8032 
CP/M 
CP/M 
CP/M 
CP/M 
CP/M 
CP/M 
CP/M 
CP/M 
CP/M 
CP/M 
Cromemco 
Cromemco 
Famos 
MZ-80K 
North Star 
Horizon 
North Star 
Horizon 
North Star 
Horizon 
PET/CBM 
PET/CBM 
PET/CBM 
North Star 
Horizon 
PET/CBM 
PET/CBM 
PET/CBM 
Philips P2000 
Superbrain 
Superbrain 
Superbrain 
Superbrain 
Tandy Model I 
Tandy Model II 
Tandy Model I 
Tandy Model II 
Tandy Model III 
Vector 
8000 Series 
8080/Z80 
8080/Z80 


£300 

£450 

£300 

£855 

£600 

£1470 

£300 

£199 

£1500 

900 

£950 

£750 

£1100 

£990 

£690 

£900 

£1450 

£1200 

£199 

£3400 

£690 

£900 

£2000 

£150 


Job order control 
Legal precedents 
Letter writer 


CP/M 


Apple II 
Apple II 
CP/M 
CP/M 
CP/M 
North Star 
Horizon 
Superbrain 


Local government 
housing maint 

Lotteries 

Magazine subscriber 
Mailing List 


RAIR Black Box POR 


Lease W1 

£200/350 C5 
£50/195 12 

£150 G2 

£150 J1 

£150 C2 

£10 H3 

£199 T5 

£300 P4 

£250 L2 

£390 M3 

£400 S6 

£250+ T3 

£249 Ml 

£200 HI 

£218 T1 

£375 T1 

£300+ Ol 

£250 Cl 

£475 LI 

£275 G3 

£150 G2 

£150 J1 

£150 C2 

£250 L2 

£249 Ml 

£200 HI 

£218 K1 

£218 T1 

£375 T1 

£250 C2 

£475 LI 

£275 G3 


PET/CBM 

CP/M 

Altos (CP/M. 
MP/M) 

Apple II 
Apple II 
Apple II 
Apple II 
Apple II 
Apple II 
CP/M 
CP/M 
CP/M 
CP/M 
North Star 
Horizon 
PET/CBM 
PET/CBM 
PET/CBM 
PET/CBM 
Sorcerer 
Superbrain 
Tandy Model 1 
Tandy Model II 
Tandy Model I 
Tandy Model I 

Act Sirius 1 
Apple II 
Apple II 
Apple II 
Apple II 
CBM/8032 
Challenger 
CP/M 
CP/M 
CP/M 
CP/M 
CP/M 
MCZ Zilog 
North Star 
Horizon 
PCC2000 
Simplec Triton 3 
Superbrain 
Tandy Model I 
Tandy Model II 
Tandy Model II 
Tandy Model III 

Apple II 
CP/M 
MCZ Zilog 
PET/CBM 

Act Sirius I 


£75 B1 

£300 A2 

£50-150 S2 

£300 S5 

£300 K2 

£40 P2 

£100 S4 

£450 C4 

£250 G1 

£75 S9 

POR G4 


£990 M3 

(£50) C2 

£650 J1 

£650 G2 

£650 P4 

£990 M3 

£1200 S6 

£1000 T3 

£1200 SI 

£350 Mi 

£350 Ml 

£75 J1 

£795 Ol 

£550 A4 

£1000 C5 

POR C2 

£950 LI 

£995 G3 


£195 W1 
£45 H2 
£15 A1 
£75 B1 
£35 H3 
£290 L2 
£140 C9 
£40 Ml 
£75 Ml 
£50-150 S2 
£25/38/55 HI 

£95 A1 
£14 S2 
£40 P2 
£25 T2 
£99 T5 
£350 W3 
£25 C7 
£450 C4 
£90 M3 
£100 S7 
£50/150 G5 
£99 T5 
£250 II 


Investment portfolio 
Invoicing 


Tandy Model I £20 

Act Sirius 1 £95 

Act Sirius I £26! 

Act Sirius I £19! 

Apple II £29! 

Apple II £30< 

Apple II £3(X 

Apple II £14< 

Apple II £3(X 

Apple II £19! 

Challenger £25 

CP/M £32! 

CP/M £251 

CP/M £25( 

CP/M £1(X 

CP/M £2CM 

CP/M £3(X 

CP/M POI 

CP/M £19! 

CP/M £401 

CP/M POI 

CP/M £40< 


Petaid report 

generator PET/CBM 

Petsoft programs PET/CBM 

Pig management CP/M 

Point of sale CP/M 

Postal advertising Apple II 

response package 

Price lister PET/CBM 

Product Management Act Sirius I 

Production analysis Apple II 

PET/CBM 


£1250 C4 


Membership accting 


Motor Dealer 


Industrial cleaning 
package 

CP/M 

POR 

B7 

Industry Factory 

Apple II 

£360 

XI 

loading 

CP/M 

£360 

XI 


PET/CBM 

£300 

XI 

Industry work study 

Apple II 

£990 

XI 


CP/M 

£990 

XI 


PET/CBM 

£750 

XI 

Inn Management 

Act Sirius 1 

£185 

Cl 

Instrument logging 

Sorcerer 

£500 

L2 

Insurance broker 

Act Sirius 1 

£450 

Cl 


CP/M 

POR 

G4 

Insurance renewals 

CBM/8032 

£1200 

S3 





INTER OFFICE MEMORANDUM 


JOVW] 


Saw fyiis in Personal Computer World Would like 
demo A.5.A.P please action 

MB. AdB—— 1 —' ' 


symb/net. ? 

utilises f* r ® opp tra nsmit data; 

conductor lase Unk various 

symbnet enables use dby 

microcompu , 2. compare 

_ufiip see below; *• 


apple 11 




microconrput^s m p at ^e 

symbfUe (see below p)M; transfer 

, r \^H^ Snpo ; er vT 

1 ratC 5 W cable, foe retardant P.V.C. 

32 signal insensitive to 
grad 32 i noise .‘.cannotbe 

el ^ system nucleus syn 


(see below). 


fibre optic link 


fig l symb/net 


capacity. hlgh ^5 Y siem, compatible 
Winchester sub^‘ including 

with most m.crocomP d 

A PPLE It, HI ■ ®” incta de 2. a 

SIRIUS. Other fem“t oneycar , s Ml 

co ’ db CM» liable on symWe 

Warr ^v software including 
top d uallty d pr0 cessing and 
database, p ges 4. capacities 

accounting P mega bytes; average 

range from ' <*^5 32 sectors per 

speed of access * 3600 ( rp m) 5 . 
track; rotatio^ P netvv0 rk system 
used at the centre 01 nc 

isymbnet (see above). 
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PACKAGES 


MACHINES 


Price Code Application 


Application 


Machine 


Machine 


Price Code Application 


Machine 


Price 


Production control 


CBM/8032 

CP/M 

PET/CBM 

8080/Z80 
8080/Z80 
8080/Z80 
Apple II 
CP/M 


£650+ P3 
£2400 V2 
£650+ P3 


CP/M 

CP/M 

CP/M 

CP/M 

CP/M 

CP/M 

CP/M 


Superbrain £900 M3 

Superbrain £300 S6 

Superbrain £450 T3 

Tandy Modell £30-50 Ml 

Tandy Model II £300 Ml 

Tandy Model I £48 S2 

Tandy Model I £200 HI 

Tandy Model I £115 Jl 

Tandy Model I £200 T1 

Tandy Model I £375 T1 

Tandy Model II £265 Ol 

8080/Z80 £275 G3 

8080/Z80 £325 LI 

CP/M * £645 MS 

CP/M £500 T4 

PET/CBM £125 H2 

Apple II £125 S4 

Act Sirius 1 £800 SI 

Apple II £450 S2 

Apple II £300 PI 

CBM/8032 £800 SI 

CP/M £400 G1 

CP/M £200 M3 

CP/M £350 B3 

CP/M POR G4 

CP/M £750 M6 

CP/M POR W4 

North Star Horizon £250 B3 

North Star Horizon £200 M3 

North Star Horizon £450 W1 

PCC 2000 

Simpelec Triton 3 £350 B2 

PET/CBM £300 B1 

Philips P2000 £300 P4 

Superbrain £200 M3 

Super brain £800 SI 

Tandy Model I POR Ml 

Tandy Modelll POR Ml 

Sorcerer £2900 L2~ 


Prof appts groups 
Prof appts individ 
Prof client billing 
Programming aids 
Property management 


CP/M 
CP/M 
Cromemco 
North Star 
Horizon 
North Star 
Horizon 
North Star 
Horizon 
PCC 2000 
Simpelec Triton 3 
PET/CBM 
PET/CBM 
PET/CBM 
PET/CBM 
PET/CBM 
PET/CBM 
Philips P2000 
Sharp PC 3201 
Sorcerer 
Superbrain 
Superbrain 
Superbrain 
Tandy Model I 
Tandy Model II 
Tandy Model I 
Tandy Model I 
Tandy Model II 
Vector 
8000 Series 
8080/Z80 
8080/Z80 

Apple II 
Apple II 
CP/M 
CP/M 
CP/M 
CP/M 
Cromemco 
North Star 
Horizon 
Philips P2000 


CP/M 
CP/M 
North Star 
Horizon 
Superbrain 

CP/M 


Survey analysis 
Surveying 

TAP business system 
Text file librarian 
Time/cost recording 


Publishers System 
Purchase ledger 


£1850 S7 


£350 B2 
£300 B4 
£800 Cl 
POR Jl 
£200 C2 
£350 C7 
£199 T5 
£200 P4 
£300 P2 
£490 L2 
£400 M3 
£300 S6 
£199 T5 
£90 Ml 
£90 Ml 
£225 HI 
£225 T1 
£375 T1 
£400 C5 
£250 C2 
£275 G3 
£425 LI 

£900 P2 
£1000 T2 
£1000 L3 
£900 B5 
£900 G4 
£1200 M9 
£900 B5 


Act Sirius I 

Apple II 

Apple II 

Apple II 

Apple II 

Apple II 

Apple II 

Apple II 

Apple II 

Apple II 

Apple II 

Apple II 

Challenger 

CBM/8032 

CBM/8032 

CP/M 

CP/M 

CP/M 

CP/M 

CP/M 

CP/M 

CP/M 

CP/M 

CP/M 

CP/M 

CP/M 

CP/M 

CP/M 

CP/M 


£395 A1 

£300 A2 

£300 S5 

£300 K2 

£295 C6 

£300 PI 

£300 P2 

£315 VI 

£250P S4 

£300 T2 

£490 L4 

£199 T5 

£25 C7 

£500 Cll 

£350 W3 

£450 G1 

£500 L3 

£425 LI 

£400 M3 

£400 B5 

£395 S7 

350 B3 

£300 W1 

£425 B6 

£500 T4 

£400 M5 

POR B7 

£199 T5 

£950- 

-1250 V2 

POR W4 

£400 M9 

£400 G4 

£400 B5 


S/L, P/L & 
stock control 


Tour operators 
package 


Solicitor’s complete Apple II 
record accounting 

Solicitor’s package 


£3000 S2 


Act Sirius 1 

CBM/8032 

Compucorp 

CP/M 

CP/M 

Sorcerer 

Superbrain 


£1400 SI 
£1400 SI 
£2000 Q1 
£1250 M5 
£750 M6 
£3500 L2 
£1400 SI 


Horizon £400 

Sorcerer £490 

Superbrain £400 

Superbrain £300 

prr 9000 

Simpelec Triton 3 £350 
PET/CBM £300 

PET/CBM £200 

PET/CBM POR 

PET/CBM £350 

PET/CBM £199 

Philips P2000 £200 

Sharp PC3201 £300 

Tandy Model I £90 

Tandy Model II £90 

Tandy Model I £225 

Tandy Model I £225 

Tandy Model II £375 

Vector £400 

8000 Series £250 

8080/Z80 £275 

8080/Z80_£425 


Apple II 
Apple II 
Apple II 
Tandy Model I 


£150 G3 

£100-195 P2 
£140 C8 

£45 S2 


Statistics 


Altos (CP/M, 

MP/M) £300 B1 

Act Sirius I £265 Ol 

Act Sirius I £195 A1 

Applell POR A2 

Apple II POR K2 

Apple II POR S5 

Apple II £150 G3 

Apple II £80 S2 

Apple II £75/300 P2 

Applell £285 VI 

Applell £300 PI 

Apple II £500 S4 

Apple II £490 L4 

Apple II £199 T5 

CBM/8032 £175 P3 

CBM/8032 £199 T5 

CBM/8032 £350 W3 

Challenger £25 Cl 

CP/M £325 LI 

CP/M £750- 

1500 C4 

CP/M £350 G1 

CP/M £900 M3 

CP/M £700 B5 

CP/M £550 B5 

CP/M £550 B3 

CP/M £300 W1 

CP/M £500 T4 

CP/M £550 M5 

CP/M POR B7 

CP/M £199 T5 

CP/M £500 G4 

CP/M £400 M9 

Cromemco £700 B5 

Famos £1500 M2 

MZ-80K £150 P2 

North Star 

Horizon £450 B3 

North Star 

Horizon £900 M3 

PCC 2000 

Simpelec Triton 3 £350 B2 

PET/CBM £195 12 

PET/CBM £300 B4 

PET/CBM £15 A2 

PET/CBM £300 B1 

PET/CBM £150 C2 

PET/CBM £150 Jl 

PET/CBM £150 G2 

PET/CBM £250 R1 

PET/CBM £35/25 H3 

PET/CBM £199 T5 

Philips P2000 £300 P4 

Sharp PC3201 £300 P2 

Sorcerer £390 L2 


Stock control/ 
recording 


Word processing 


ACT 800 £375 H4 

Act Sirius I £295-325 A1 

Act Sirius I £295+ Ol 

Apple II £60 S2 

Apple II £75 K2 

Apple II £75 S5 

Apple II £75 A2 

Applell £150-300 P2 

Applell £75 Jl 

Applell £120 VI 

Applell £180/95 S4 

Apple II £30 C8 

Apple II £500 T2 

Apple II £99 T5 

CP/M £260 C4 

CP/M £400 G1 

CP/M £250 M3 

CP/M £250 B6 

CP/M POR B7 

CP/M £99 T5 

CP/M £420 V2 

Famos £500 M2 

North Star Horizon £250 M3 

PET £85/65/ 

40/20 H2 

PET/CBM £375 H4 

PET/CBM £325 C5 

PET/CBM £75/150 C2 

PET/CBM £75/150 Jl 

PET/CBM £75/150 G2 

PET/CBM £35 H3 

Philips P2000 £230 P4 

Superbrain £250 M3 

Tandy Model I £50/75 Ml 

Tandy Model II £175-240 Ml 

Tandy Model I £30/60/90 S2 

Tandy Model I £45/95 Jl 

Tandy Model I £15 HI 

Tandy Model II £295+ Ol 

Vector £400 C5 

8000 Series £250 C2 


Act Sirius I 
Apple II 
CP/M 

Philips P2000 


Quotation estimating 


Act Sirius 1 
Apple II 
Apple II 
Apple II 
Apple II 
Apple II 
Apple II 
Apple II 
Apple II 
Apple II 
Apple II 
Apple II 
CBM/8032 
CBM/8032 
Challenger 
CP/M 
CP/M 
CP/M 
CP/M 
CP/M 
CP/M 
CP/M 
CP/M 


£395 A1 

£300 A2 

£300 S5 

£300 K2 

£295 C6 

£300 PI 

£300 P2 

£315 VI 

£250P S4 

£300 T2 

£490 L4 

£199 T5 

£500 Cl 1 

£350 W3 

£25 • Cl 

£450 G1 

£500 L3 

£425 LI 

£400 M3 

£400 B5 

£365 S7 

£350 B3 

£300 W1 


CP/M 


Work In Progress 


Machine 


Application Price 

Database management/ £225 
Word processing £375 

Appointments planner £ 115 


Act Sirius 1 


Travel agency accts 

Superbrain 

£800 

S6 

Typing tutor 

CP/M 

£50-125 

A5 

Utilities 

Apple II 

£40 

P2 


Apple II 

£20 

C6 


CP/M 

£50 

B5 


ITT 2020 

£20 

C6 

Utility set 

PET/CBM 

£78 

H3 

Various engineering 

Tektronix 


El 

Various thermal in- 




sulation industry 




systems 

CP/M 

£2000 + 

T6 

VAT master 

PET/CBM 

£25 

H3 

VAT register 

Tandy Model 1 

£15 

HI 

Video hire system 

Act Sirius I 

£125 

C7 


CP/M 

£499 

G4 


Tandy Model III 

£460 

A4 

Video message 

Apple 

£200 

G3 

Warehousing 

CBM/8032 

POR 

SI 


CBM/8032 

£375 

P3 


Recruitment 

Agency 

Act Sirius I 

£345 

Cl 

Reinforcement 
bar schedule 

Applell 

£150 

S8 

Renewals ledger 

Philip P2000 

£200 

P4 

Report generator 

CP/M 

POR 

G4 

Requirements 

planning 

CP/M 

£700 

V2 

Resource 

optimiser 

Apple 11 

£295 

CIO 



At KGB, we believe in 

putting pen to paper 

r MICROPLOT is a CP/NI Graph Drawing Package 

interfacing with A4 size flat bed plotters I 

Ideal for business and engineering applications I 


A comprehensive GRAPH configuration 

* axes may be user defined or automatically fixed 
* data points may be defined or suppressed 
straight joining lines or curves, the latter from complex 
calculations automatically executed 
* up to eight colours available 


* up to seven broken line patterns 


Example of a Numerical Axes Graph. 
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A correctly proportioned HISTOGRAM configuration 

* operates like GRAPH but structures in block format 

* various shading patterns available 


MV- 19 MV- n MV 13 Apr a A 


A quickly drawn PIE configuration 

* created from very simple input 

* legends located in or outside boundary 
* segments can be shown withdrawn 

* various shading patterns offered 
* up to eight colours available 
No screen necessary MICR 0 PL 0 T draws on paper for reports or 
on film for overhead projection. Will also interface with Supercalc 
and Micro Modeller. Single or multi coloured plotters supplied. 

Call us for literature. Ask for a demonstration. 

* AN three diagrams reproduced directly from Microplot. 





MICR0PL0T-A NEW DIMENSION IN VISUAL PRESENTATION - AT ONLY £305 + VAT 


I I ^ To KGB Micros Ltd - Please send me full details of Microplot. ^ 

mJT ■ Ta _ Name:_Position:_ 

l\Uj ■ a y — — ■ 

r ■ _Tel No:_ M 

MICROS UMITED 

14 Windsor Road Slough SL1 2EJ Tel: Slough (0753) 38581/38319. Telex 23152 KMICRO 
and in Scotland: Micro Change Ltd.Telter House. 74/80 Miller Street. Glasgow Tel: 041 2041929 


204 PCW 



















PACKAGES 


Machine 


Application 


Application 

NEDO price adjust¬ 
ment 

Order entry/invoicing 
Order Processing 
Pad to plotter system 
Pad to plotter system 
Payroll 
Payroll 
Payroll 
Payroll 
Payroll 
Payroll 
Payroll 
Payroll 
Payroll 
Payroll 
Payroll 

Personal records 
Postal advertising 
response package 
Production analysis 
Programming aids 
Purchase ledger 
Purchase ledger 
Purchase ledger 
Purchase ledger 
Purchase ledger 
Purchase ledger 
Purchase ledger 
Purchase ledger 
Purchase ledger 
Purchase ledger 
Purchase ledger 
Quotation estimating 
Reinforcement bar 
schedule 

Resource optimiser 
Sales ledger 
Sales ledger 
Sales ledger 
Sales ledger 
Sales ledger 
Sales ledger 
Sales ledger 
Sales ledger 
Sales ledger 
Sales ledger 
Sales ledger 
SL, PL stock control 
Solicitor’s complete 
record accounting 
Statistics 
Statistics 
Statistics 
Statistics 
Stock control/recording £150 
Stock control/recording POR 
Stock control/recording £300 
Stock contrpl/recording POR 
Stock control/recording £80 
Stock control/recording POR 
Stock control/recording £285 
Stock control/recording £300 
Stock control/recording £500 
Stock control/recording £490 
Stock control/recording £199 
Text file librarian £125 

Time/cost recording £450 
Time/cost recording £300 
Utilities £20 

Video message £200 

Word processing £75 

Word processing £75 

Word processing £60 

Word processing £300 

Word processing £75 

Word processing £120 

Word processing £75 

Word processing £180/ 

Word processing £30 

Word processing £500 

Word processing £99 


Application 


Price 


Financial modelling £595 

Financial planning £150 

Incomplete records £1201 

Inn Management £185 

Insurance Broker £450 

Integrated Accts £495 

Integrated Accts £795 

Invoicing £95 

Invoicing £265 

Invoicing £195 

Job Costing £350 

Job Costing £265 

Mailing list £95 

Motor Dealer £345 

Payroll £300 

Payroll £195 

Project Management £245 

Purchase ledger £395 

Quotation Estimating £125 

Recruitment agency £345 

Sales Ledger £395 

Solicitors package £140< 

Stock control/recording £265 
Stock control/recording £195 
Time/cost recording £800 

Video hire system £125 

Word processing £295/ 

Word processing £295 


Architects package 
Auction package 
Bill of materials 
Bill of materials 
Bill of materials 
Bill of materials 
Bookmakers package 
Budgeting package 
Bursar Package 
Cash flow 
Cash flow 
Cash register 
Company secretary 
Container accounting 
Contract costing 
Credit control 
Customer file 
Dairy management 
Database 

Database management/ 
information retrieval 
Database management/ 
information retrieval 
Database management/ 
information retrieval 
Database management/ 
information retrieval 
Database management/ 
information retrieval 
Database management/ 
information retrieval 
Debt collection 
Dental records 
Double glazing costing 
Eire payroll system 
Equipment lease/rent/ 
HP 

Estate agent 
Estate agent 
Farm accounts 
Financial & arable 
management 
Financial modelling 
Financial modelling 
Financial modelling 
Financial modelling 
Financial planning 
General ledger/NL 
General ledger/NL 
General ledger/NL 
General ledger/NL 
General ledger/NL 
General ledger/NL 
General ledger/NL 
General ledger/NL 
General ledger/NL 
General ledger/NL 
General ledger/NL 
General ledger/NL 
General ledger/NL 
General ledger/NL 
General ledger/NL 


£990 
£700 
£500 
£199 
£400 
£850 
POR 
£95 
POR 
£250 
£95 
£300 
£650 
£750 
£2000 
POR 
£900 
£1500 + 
£350 


£200 S8 

£99 T5 

£99 T5 

£250 P2 

£180 C8 

POR S5 

POR K2 

POR A2 

£200 S2 

£375 VI 

£200 P2 

£375 C6 

£250P S4 

£400 T2 

£490 L4 

£199 T5 

£75 P2 


£350 

£75 

£40 

£300 

£300 

£300 

£300 

£315 

£300 

£295 

£250P 

£300 

£490 

£199 

£300 


Altos (CP/M, 
MP/M) 


Integrated accts £300 

Mailing list £75 

Stock control/recording £300 


£450 V2 
£550 G4 
£500 T4 
£1500 V2 
£650 M5 


Appointments planner £300 
Bill of materials £199 

Budgeting £125 

Building estimating £570 
Cash flow £80 

Cash flow £75 

Cash flow £100 

Construction cashflow £75 
Construction expen¬ 
diture £250 

Construction financial 
control £750 

Construction valua¬ 
tions £500 

Contract costing £450 

Database management/ 
information retrieval £150 
Database management/ 
information retrieval £150 
Database management/ 
information retrieval £60-140 
Database management/ 
information retrieval £150 
Database management/ 
information retrieval £98 
Database management/ 
information retrieval £100 
Database management £75, 
Database m anagement £ 100 
Database management £125 
Dental laboratory £280 

Dental records £395 

Dental records £ 1700 

Estate agent £850 

Estate agent £850 

Estate agent £850 

Estate agent £750 

Estate agent £130 

Financial modelling £360 
Financial planning £250 
General ledger/NL £300 

General ledger/NL £300 

General ledger/N/L £450 
General ledger/NL £300 

General ledger/NL £225 

General ledger/NL £295 

General ledger/NL £250P 

General ledger/NL £600 

General ledger/NL £490 

General ledger/NL £199 

Greyhound race pro¬ 
gram £750 

Hotel management £525 

Incomplete records POR 

Incomplete records £250 

Incomplete records £450 

Incomplete records £450 

Incomplete records £490 

Industry factory 
loading 

Industry work study 
Integrated accts 
Integrated accts 
Integrated accts 
Integrated accts 
Integrated accts 
Integrated accts 
Integrated accts 
Invoicing 
Invoicing 
Invoicing 
Invoicing 
Invoicing 
Invoicing 
Job costing 
Job costing 
Job costing 
Job costing 
Letter writer 
Mailing list 
Mailing list 
Mailing list 
Mailing list 
Mailing list 
Mailing list 
Mailing List 
Mail shot 
Mail shot 
Mail shot 


£150 S8 

£295 CIO 

£300 A2 

£300 K2 

£300 S5 

£300 P2 

£315 VI 

£300 PI 

£295 C6 

£250P S4 

£300 T2 

£490 L4 

£199 T5 

£1000 T2 


Hotel management 
Incomplete Records 
Incomplete Records 
Incomplete Records 
Incomplete Records 
Incomplete Records 
Incomplete Records 
Incomplete Records 
Industrial cleaner 
package 

Industry factory 
loading 

Industry work study 
Insurance brokers 
Insurance broker 
Integrated accts 
Integrated accts 
Integrated accts 
Integrated accts 
Integrated accts 
Integrated accts 
Integrated accts 
Integrated accts 
Integrated accts 
Integrated accts 
Integrated accts 
Invoicing 
Invoicing 
Invoicing 
Invoicing 
Invoicing 
Invoicing 
Inovicing 
Invoicing 
Invoicing 
Invoicing 
Invoicing 
Jewellers System 
Jewellers System 
Job costing 
Job costing 
Job costing 
Job costing 
Job costing 
Job costing 
Job costing 
Job costing 
Legal precedents 
Letter writer 
Letter writer 
Letter writer 
Magazine 
subscriptions 


POR B7 


£360 

£990 

£995 

POR 

£750 

£1100 

£950 

£690 

£850 

£990 

£900 

£1450 

£1200 

£199 

£3400 

£325 

£150 

£250 

£100 

£200 

£300 

POR 

£199 

£400 

POR 

£400 

£1000 

POR 

£990 

£350 

£500 

£650 

POR 

£199 

£1500 

£1500 

£1150 

£150 

£99 

POR 


£360 

£990 

£885 

£450 

£300 

£600 

£300 

£1470 

£199 

£295 

£300 

£140 

£300 

£300 

£199 

£450 

£990 

£300 

£199 

£99 

£300 

£300 

£40 

£50-150 

£300 

£100 

£25 

£14 

£225 

£99 


Mailing list 
Mailing list 
Mailing list 
Mailing list 
Mailing list 
Mail shot 


CP/M 


Appointments planner POR G4 

Arable recording & 

costing £1500 C4 


CBM/8032 

Cheque writer 

£90 

P3 


General ledger/NL 

£450 

Cll 


General ledger/NL 
General purpose tran- 

£350 

W3 


saction proc. 

£495 

S3 


Incomplete records 

£150 

W3 


Insurance renewals 

£1200 

S3 


Integrated accts 

£1500 

P3 


Integrated accts 

£900 

Cll 


Job costing 

£1000 

Cll 


Job costing 

£350 

W3 


Mailing list 

£350 

W3 


Motor trader 

£950 + 

P3 


Order entry/invoicing 

£750 

P3 


Payroll 

£375 

P3 


Payroll 

£350 

W3 


Production control 

£650 + 

P3 


Purchase ledger 

£500 

Cll 


Purchase ledger 

£350 

W3 


Sales ledger 

£500 

Cll 


Sales ledger 

£350 

W3 


Solicitors package 

£140 

SI 


Stock control/recording £175 

P3 


Stock control/recording £250 

Cll 


Stock control/recording £350 

W3 


Time/cost recording 

£800 

SI 


Warehousing 

£375 

P3 

Compucorp 

Solicitors package 

£2000 

Q1 

Challenger 

Appointment Planner 

£25 

C7 


Invoicing 

£25 

C7 


Mail Shot 

£25 

Cl 


Payroll 

£25 

Cl 


Purchase Ledger 

£25 

Cl 


Sales Ledger 

£25 

Cl 


Stock Control 

£25 

Cl 









PACKAGES 


Application Price 

Petsoft programs £160 

Petaid report 

generator £250 

Prise lister £12 

Production analysis £300 

Production control £650 + 

Purchase ledger £200 

Purchase ledger POR 

Purchase ledger £1000 

Purchase ledger £300 

Purchase ledger £350 

Purchase ledger £199 

Sales ledger POR 

Sales ledger £200 

Sales ledger £300 

Sales ledger £800 

Sales ledger £350 

Sales ledger £199 

Stock control/recording £150 
Stock control/recording £300 
Stock control/recording £150 
Stock control/recording £150 
Stock control/recording £195 
Stock control/recording £15 
Stock control/recording £300 
Stock control/recording £35/25 
Stock control £199 

TAP business system £125 

Time/cost recording £300 

Utility set £78 

VAT master £25 

Word processing £75/151 

Word processing £75/151 

Word processing £75/151 

Word processing £85/65 


Machine 


Price 


Application 


Application Price Code | Machine 

Mail shot £90 M3 

Mailshot £50/150 G5 

Mail shot £99 T5 

Membership 

accounting POR G4 

Motor dealer POR G4 

Order entry/invoicing £350 G1 

Order entry/invoicing £5P0 T4 

Order entry/invoicing £550 M5 

Order entry/invoicing POR B7 

Order entry/invoicing £99 T5 

Order entry/invoicing £400 M9 

Order processing £550 LI 

Order processing £99 T5 

Order processing £400 M9 

Order processing £500 G4 

Payroll £450 L3 

Payroll £450 C4 

Payroll £500 G1 

Payroll £475 LI 

Payroll £500 B5 

Payroll £390 M3 

Payroll £450 B3 

Payroll Lease W1 

Payroll £425 B6 

Payroll £500 T4 

Payroll £450 M5 

Payroll POR B7 

Payroll £199 T5 

Payroll £600 M9 

Payroll POR W4 

Payroll £395 G4 

Perpetual Inventory £150 B5 

Personnel records £450 C4 

Pig management £1250 C4 

Point of sale £400 M9 

Production control £2400 V2 

Property management £750-1250 C4 

Property management £400 M3 

Property management POR B7 

Publishers system £1850 S7 

Purchase ledger £500 L3 

Purchase ledger £450 G1 

Purchase ledger £425 LI 

Purchase ledger £200 B5 

Purchase ledger £275 S7 

Purchase ledger £400 M3 

Purchase ledger £350 B3 

Purchase ledger £300 W1 

Purchase ledger £425 B6 

Purchase ledger £500 T4 

Purchase ledger £400 M5 

Purchase ledger POR B7 

Purchase ledger £400 M9 

Purchase ledger POR W4 

Purchase ledger £400 G4 

Purchase ledger £950-1250 V2 

Quotation estimating POR G4 

Report generator POR G4 

Requirements planning £700 V2 

Sales ledger £500 L3 

Sales ledger £450 G1 

Sales ledger £425 LI 

Sales ledger £200 B5 

Sales ledger £275 S7 

Sales ledger £400 M3 

Sales ledger £350 B3 

Sales ledger £300 W1 

Sales ledger £425 B6 

Sales ledger £500 T4 

Sales ledger £400 M5 

Sales ledger POR B7 

Sales ledger £199 T5 

Sales ledger £400 M9 

Sales ledger POR W4 

Sales ledger £400 G4 

Sales ledger £950-1250 V2 

Solicitors £1250 M5 

S/L, P/L + stock 

control £1000 L3 

S/L, P/L + stock 

control £900 B5 

S/L, P/L + stock 

control £1200 M9 

S/L, P/L + stock 

control £500 G4 

Stock control/recording £325 LI 

Stock control/recording £750-1500 C4 

Stock control/recording £350 G1 

Stock control/recording £500 B5 

Stock control/recording £900 M3 

Stock control/recording POR B7 

Stock control/recording £500 G4 

Stock control £550 B3 

Stock control £300 W1 

Stock control £500 T4 

Stock control £550 M5 

Stock control £199 T5 

Stock control £400 M9 

Survey analysis £645 M6 

Surveying £500 T4 

Time/cost recording £400 G1 

Time/cost recording £200 M3 

Time/cost recording POR W4 

Time/cost recording POR G4 

Time/cost recording £750 M6 

Time ledger £350 B3 

Typing tutor £50-125 A5 

Utilities £50 B5 

Various thermal 
insullation industry 
systems 

Video hire system 
Word processing 
Word processing 
Word processing 
Word processing 
Word processing 
Word processing 
Word processing 
Work in progress 

Customer file £1000 M2 


Machine 


Word processing 
Word processing 
Word processing 


PET/CBM 


Assembler dev £50 C2 

Bill of materials £199 T5 

Bureau de change £8 H3 

Cheque writer £90 P3 

Credit control £650 B4 

Database management/ 
information retrieval £75 B1 

Database management/ 
information retrieval £50/150 C2 

Database management/ 
information retrieval £150 G2 

Database management/ 
information retrieval £150 J1 

Database management/ 
information retrieval POR Cl 

Database management/ 
information retrieval £225 H4 

Database management/ 
information retrieval 
Disk operating system 
Estate agent 
File handling 
General ledger/NL 
General ledger/NL 
General ledger/NL 
General ledger/NL 
Housing association 
package 

Industry factory 
loading 

Industry work study 
Integrated accts 
Integrated accts 
Integrated accts 
Integrated accts 
Integrated accts 
Integrated accts 
Invoicing 
Invoicing 
Invoicing 
Invoicing 
Job costing 
Job costing 
Lotteries 
Mailing list 
Mailing list 
Mailing list 
Membership accting 
Payroll 
Payroll 
Payroll 
Payroll 

Payroll 
Payroll 
Payroll 
Payroll 

Personnel recors 


General ledger 
Sales ledger 
Purchase ledger 
Stock control 


Sorcerer 


Bookshop stock 
control £1450 

Car showroom sales £1900 
Department store 
order program £2500 

Health authority PPM £2500 
Instrument logging £500 
Invoices £290 

Mailing list £290 

Payroll £250 

Purchase Ledger £490 

Sales ledger £490 

Solicitors package £3500 
Stock control/recording £390 
Tour operators package £2900 

Bill of materials 
Database 
Estate agent 
General ledger 
General ledger 
Incomplete Records 
Incomplete Records 
Integrated accts 
Integrated accts 
Integrated accts 
Integrated accts 
Invoicing 
Invoicing 
Job costing 
Letter writer 
Mailing list 
Mail shot 
Payroll 
Payroll 
Payroll 

Property management 
Purchase ledger 
Purchase ledger 
Sales ledger 
Sales ledger 
Solicitors package 
Stock control 
Stock control 
Stock control 
Time/cost recording 
Time recording 
Word processing 
Travel agency accts 

Database management/ 
information retrieval £25-80 
Database management/ 
information retrieval £270 


Superbrain 


£450 
£300 
£800 
£400 
£400 
£750 
£1200 
£1200 
£990 
£1000 
£1200 
£250 
£150 
£350 
£150 
£140 
£90 
£400 
£390 
£250 + 
£400 
£300 
£400 
£300 
£400 
£1400 
£300 
£900 
£450 
£800 
£200 
£250 
£800 


£300 XI 

£750 XI 

£300 B1 

£(50) C2 

£650 G2 

£650 J1 

£800 S3 

£199 T5 

POR J1 

£25-50 B1 

£400 Cl 

£199 T5 

£750 XI 

£199 T5 

£45 H2 

£75 B1 

£45 H2 

£35 H3 

£85 H2 

£150 G2 

£150 J1 

£150 C2 

£50/195 
195 12 

POR Cl 

£200/350 C5 
£10 H3 

£199 T5 

£85 H2 


£2000 + 
£499 
£400 
£260 
£250 
£250 
POR 
£99 
£420 
£850 


Tandy Model I 


Famos 


PET/ 

Computhink 

Stock control/recording £250 

R1 

Philips P200 

Analysis ledger 

£100 

P4 


Expense Analysis 

£150 

P4 


General ledger/NL 

£100 

P4 


Hotel billing 

£500 

P4 


Incomplete records 

£150 

P4 


Integrated accts 

£650 

P4 


Invoicing 

£150 

P4 


Job costing 

£400 

P4 


Order processing 

£200 

P4 


Payroll 

£300 

P4 


Purchase ledger 

£200 

P4 


Quotation estimating 

£400 

P4 


Renewals ledger 

£200 

P4 


Sales ledger 

S/L, P/L stock control 

£200 

P4 

P4 


Time/cost recording 

£300 

P4 


Word processing 

£230 

P4 

RA1R Black Box 

Financial modelling 

POR 

A3 


Hotel management 
Local government 

POR 

A3 


housing maint. 

POR 

A3 



Data base 

Integrated accts 

Motor dealer 

Payroll 

Stock control 

Word processing 

£1500 

£2000 

£5000 

£1500 

£1500 

£500 

M2 

M2 

M2 

M2 

M2 

M2 

MCZ Zilog 

Mail shot 

£250 

11 


Membership accting 

£250 

11 


Personnel records 

£400 

11 

MZ-80K 

Estate agent 

£195 

W1 


Integrated accounts 

£150 

P2 


Stock control/recording £150 

P2 

North Star 

Budgeting package 

£95 

B5 

Horizon 

Cash flow 

£95 

B5 


Database management/ 




information retrieval 

£250 

B3 


Double glazing costing 

£750 

W1 


Estate agent 

£750 

B5 


Financial modelling 

£95 

B5 


General ledger/NL 

£250 

B3 


General ledger/NL 

£400 

M3 


General ledger/NL 

£400 

B5 


Incomplete records 

£750 

M3 


Incomplete records 

£250 

B5 


Incomplete records 

£975 

B3 


Integrated accts 

£950 

B3 


Integrated accts 

£990 

M3 


Integrated accts 

£690 

B5 


Integrated accts 

£900 

B5 


Invoicing 

£100 

B3 


Invoicing 

£250 

M3 


Invoicing 

£100 

B5 


Job costing 

£350 

M3 


Letter writer 

£150 

M3 


Miling List 

£195 

W1 


Mail shot 

£90 

M3 


Payroll 

£350 

B3 


Payroll 

£390 

M3 


Payroll 

Lease 

W1 


Property Management 

£400 

M3 


Purchase ledger 

£250 

B3 


Purchase ledger 

£400 

M3 


Purchase ledger 

£400 

B5 


Sales ledger 

£250 

B3 


Sales ledger 

£400 

M3 


Sales ledger 

£400 

B5 


SL, PL + stock 




control 

£900 

B5 


Stock control/recording £450 

B3 


Stock control/recordng 

£900 

M3 


Time/cost recording 

£250 

B3 


Time/cost recording 

£200 

M3 


Time/cost recording 

£450 

W1 


Word processing 

£250 

M3 

PCC 2000 

Estate Agent 

£350 

B2 

Simpelec 

General ledger/NL 

£350 

B2 

Triton 3 

Mail Shot 

£450 

B2 


Purchase ledger 

£350 

B2 


Sales ledger 

£350 

B2 


Stock control/recording £350 

B2 


Time/cost recording 

£350 

B2 








PACKAGES 


TRANSACTION FILE 


Readers will be pleased to know that, due to our clever layout ideas, the 
Transaction File is up-to-date and waiting cut down considerably. Ads are 
accepted only on the form below for a flat fee of £2.50. Please don’t specify 
issues as we can’t oblige. Ads cannot be repeated unless separate forms are 
sent in. We will only accept entries from non-commercial readers. Thank 

you for cooperating. 


Chester-Le-Street 888364 eve. 

• VIDEO GENIE U 16k RAM. 
Integral cassette, printer interface, 
trapes and books, £200 01-892 
1687 or Walton on Thames 25732. 

• VIDEO GENIE 16k 12in TV 
converted for use. All monitor leads 
and manuals £160+ software and 
books including Basic programming 
games and utilities all for only £280 
ono Tel Kidlington 77488. 

• Newbrain AD Portable Com¬ 
puter, with built in display. As new, 
with standard manual + beginners 
manual and tape. Excellent condi¬ 
tion only a few months old. £230 
Tel 01-641 eve. 

• UK101 8k RAM. New monitor, 
cased (crom Compshop), £95. Tel: 
Redhtll 67988 eve. 

• Exidy Sorcerer 32k fitted 1.1 
monitor + Basic ROMPAK, 
cassette recorder and cables. TV 
modulator (not fitted), tapes, tape 
doctor. Tutorial Basic. Rob’s 
Breakout. Manuals £350 Tel 
Basildon 0268 285406 eve. 

• 2 Shugart SA800 standard 
maount 8 in drives, brand new, pair 
£450. SI 00 memory cards: CCS 
16k static £75. QT 16k static £75. 
Both 200nS. Jaws 64k dynamic 
£15001-451 0520. 

• SI00 cards — 8k static RAM 
£50 — 16k (expandable to 24k) 
£110 16/32k EPROM, needs atten¬ 
tion. £45 edge connectors £1.0 each. 
Tel Camberley 24651 after 7pm. 

• PCW and PC back issue’s from 
start. Not a complete run, so will 
sell issue’s singly, 50p each. 
TelCamberley 24651 after 7 pm. 

• BBC A with EPROM, Ferguson 
Autostop tape. Counter Recorder 
Users Guide, and 30 hours Basic 
with program teaching cassettes. 
Bargain £280 ono Tel Famborough 
Kent 53098. 

• Apple II expansion cards, as 
new boxed with instructions, colour 
card £50. Lanugage card (16k 
memory card) £60 with Integer 
Basic and Pascal. Videx 80co! card 
£150. Bryant Cambereley (0276) 
28366. 

• Apple disc drive with controller 
£200, Anadex printer DP8000 with 
Apple interface £300 ono, Tel 060- 
65 3373 Winsford Cheshire, Not 
office hours, Free delivery 100 
miles. 

• S100 IEEE696‘JADE’64k. 
Synamic RAM Board + manual. 
Link selectable options of 8-bit 
wide/74k or 16-bit wide/3 2k. 24-bit 
extended. Port or Consec. Byte 


addresing. £160. Tel Hitchin0462 
56248. 

• PET games for sale worth £200 
will accept £100 ono. Also sold 
separately £4 £6 (all Commodore) 
Tel East End 698 eve only. 

• RML 380Z 20k RAM, several 
Basics inc 51 D and TXED SIO-2 
PIO/RTC board, COS3.4 Blue Box, 
W/Key Board, Good condition, first 
offer above £750 accepted Tel: 024- 
024 4141. 

• VIC-20 C2N cassette unit, 16k 
RAMpack, Telly Monsters car¬ 
tridge, VIC revealed, joystick, 
magazines and software. Bught April 
’82 £200 ono. Tel 01-876 9598 eve. 

• VIC 20 computer + Commodore 
cassette recorder. Still boxed for 
only £140 (VAT receipt supplied). 
Buyer collects. Must sell tel 06286 
2649 eve. 

• Gemini G809/G815 disk system 
for Nascom 2, including CPM 2.2 
and many utilities and languages. 
Condition as new, only £600. Tel 
Nigel on 024-361 4989. (with 3 
month guarantee). 

• Atari 400 32k. Normally £60 
extra. Atari recorder, Basic car¬ 
tridge, games including Star Raiders, 
4 joysticks, technical manuals, 
magazines. Cost over £500, only 
£395 Tel Burgess Hill 47017. 

• VIDEO GENIE EG3003 16k 
+ Transtec green screen monitor, 
manuals games and software 8 mon¬ 
ths old. Hardly used. Catford Lon¬ 
don. Tel 01-291 1823 After 7pm 
£250 ono. 

• UKIOI-Cegmon, cased, 8k 
RAM. 12k new Basic, switchable 
baud rates. Dissassembler and 
toolkits in EPROM. Full manual 
and lots of cassette softwae. £95 Tel 
Chobham (Surrey) 7298 eve. 

• CBM 3040 dual floppy disk 
drive to DOS2.1 (4040) standard. + 
DISKOPRO chip. All as new £375 
Danbury Essex 2615. 

• Sharp PCI 211 and CE122 prin¬ 
ter cassette interface + all manuals 
leads etc. As new condition includ¬ 
ing cases and mains adaptor. Tel 
01-802 2439 after 6.45pm, ask for 
Sammy Price £100.00 complete. 

• VIDEO GENIE 48k with 
sound, fitted with tab and clear 
screen keys. Also included, 2 joy¬ 
sticks, cover, mnauals, several 
books, £100 of games. £300 Tel 
Graham Staines 62947 eves. 

• VIDEO GENIE 32k LII + 
green screen monitor, cssette recor¬ 
der, Base II printer and 200 pro¬ 
grams + many books and 


keyboard, PSU Hex keypad 13 tug 
newsletters, games programs, Pixel 
graphics, leads, manuals, all for 
£150. After 5 pm. 66 North Walls, 
Stratford. 

• BBC model B unused but tested. 
Perfect purchaser collect for £375 
only. Tel Pradid working hourse 01- 
701 2224 weekends 01-767 3257. 

• TAS-80 Modi 48k VDU exp¬ 
int, Hi-Res graphics, cassette. Over 
£200 software, £50 books. All VGC 
total cost £1350+. Will accept 
£650. Sittingboume (Kent) 0795 
76257. 

• ZX81 - 16k RAM, printer all 
Sinclair built and DK’tronics 
keyboard. Also Chess, Asteroids, 
and other games + ZX81 compa¬ 
nion. All for £130. Tel Crewe 0270 
68117 eve. 

• VIDEO GENIE 16k RAM, 
good nick! + games tapes, Editor, 
Assembler + books £ 120 for the lot. 
Tel: 01-845 3516 (Northoit). 

• PET 4032 14 months old, 
Visicalc chip & prog, toolkit 
manuals, cover, perfect condition 
£475. PET 2031 single disk drive, 

12 months old perfect condition 
disks £300 both £735 01-440 1553. 

• Acorn ATOM 12k + 12k power 
supply manuals, leads, + much 
software, games including Invaders 
etc. £160 ono. Also large B+W 
monitor for above £50. Tel 0782 
515677 after 6pm. 

• Complete Sharp MZ80B system 
2nd graphic RAM, dual disc drives, 
P6 printer CPM Basic 80 Pascal 
DP Basic, Disc Basic. New May 
1982 cost £3000+ £1500 ono 
would seperate. Tel High Sycombe 
(0494)23786. 

• Silicon office-program, security 
disk and manuals. Also 64k upgrade 
to convert 8032 to 8096. Little 
used, new cost £1150. Offers? Tel: 
Tunbridge Wells 0892 35544. 

• VIDEO GENIE EG3003 new 
Nov 81, cables, condition as new, 
manuals and book, selection of 
software, Tank Battle, Fruit 
Machine, Scrambler + others £230 
ono Tel Martin Harvey 09322 
47783. 

• Apple II + 48k 1 disk drive 
DOS3.3, RF Modulator. Large 
selection of software inc Dos toolkit, 
Fortran Pascal software. Quick sale 
required hence offers £800 01-200 
6905. 

• Sharp MZr80P3 printer. Sharp 
I/O box, printer interface card, box¬ 
ed, manuals and all cables. 2 mon¬ 
ths oldand as new. £399. Swift, 


• Nascom 1 32kRAM, NAS 
SYS3, Xtal Basic V2 in PROM, 
Econdgraphics, Cuts, RS232 with 
Xtal clock, 8910 sound generator, 
veroframe, keyboard cased, assorted 
software. £250 ono L Kellett 
Teignmouth 06267 5901 or via 
Rewtel. 

• Wanted OST C4P, C4P-MF, or 
following boards: 540B video, 505, 
542REVB, 527 (8,16 or 24k), A15. 
Would take delivery in UK PJ 
Gutenstein 17, Rte de Luxembourg 
Imbringen D6195 Tel Luxembourg 
78585 after 6pm. 

• Acorn ATOM, Acorn built 12k 
ROM 12kRAM PSU. AL1 leads, 
operators manual and cover fo com¬ 
puter. Software includes Games 
Pack 9 and Adventure program. 
£145 ono. Tel Bristol (0272) 
570147 after 5.45pm. 

• MZ-80k programs. Scrabble, 
Pucman, Alien Attack, Fruit 
Machine, Musix Box, £5.00. House 
Accounts, Electric and Gas. £4.00. 
Send cheque +50p postage to 
Phelps 5, Sinclair E>rive, hampton 
Dene, Hereford. 

• PET 2001 eries. Old ROM, 8k, 
integralcassette. Reset switch, 
interrupt switch, TV RE output. 
Over 100 games programs and PET 
revealed. Only 5250 Tel: 061 439 
7294 ask for Colin Bodell. 

• Transam Tuscan — 48k small 
business system with 370k storage 
on built-in dual 5 in standard dis¬ 
kette. Software includes CP/M 
CBasic, Pascal. Bargain offer 
£1000. Tel 01-992 2860. 

• PET 2001 8k old ROMS 
manuals PET revealed. Integral 
cassette and monitor make this 
bargain at £190. Buyer collects. Rei 
Chelmsford 420599. 

• Atari 800 16k 3 months old. 
Cassette recorder, 2 joysticks. Star 
Raiders and Missile Command car¬ 
tridges. £30 worth books. Cost new 
£654 sell for £500 Tel (02576) 
3217. After 5pm. 

• 16k VIC-20 cassette recorder. 
Super expander Rat Race cartridge, 
joystick, introduction to Basic Part 
2. £40 software. Cost £400+ only 
£300. Tel 0227 791 3486. 

• Apple 11 Europlus 48k, single 
disk drive. Manuals, assorted pro¬ 
grams including games utilities and 
professional database. £785. 
Telephone Stratford Upon Avon 
298187 weekends. Wrexham 
263123 office hours. 

• Microtan 65, Tanex, 8k RAM, 
XBug5.5, professional 82 key 


• UK101 — 8k RAM cased 1-2 
MHz new monitor, tape disassem¬ 
bler + manual, books, tapes £90 
ono Tel Pete on 01-445 1282 eve. 

• Apple II 48k with disc drive, 
intriger card, super colour card and 
Sony colour monitor. 15 discs many 
programs, Word Processor, Chess 
Ace, Music, Glight Simulator etc 
£895 Nottingham 0602 872327. 

• Acom ATOM fully expanded + 
PSU, leads, books, £120 Utility, 
database, soft VDU, Galaxian, 
microbudget tapes £6 each. BBC 
graphics book £5 Practical programs 
book £5 Tel 0223 355957 
(Cambridge). 

• Currah Digital cassette recorder, 
6000 baud specification, under full 
software ontrol, suit any 6502 
micro, cased, + manual, tapes and 
software for Acom ATOM. £130 
Tel 0223 355957 (Cambridge) 

• Acom ATOM control universal 
17k RAM eurocard gives continuous 
memory from 2800 to 9800 hex. 

£60. Wordpack ROM £20. Atom- 
calc ROM £25. Selectur board £10 
Tel 0223 355957 (Cambridge). 

• VIDEO GENIE 32k +over 
£ 120 software, tapews books etc. 

An expansion box containing 2 
sound generators printer interface 
RT clock PIO etc. Must sell £320. 
for more details Tel Portsmouth 
754048 after 6.00pm. 

• Wanted Wanted Wanted. As 
fast as possible, used or new, ZX- 
Spectrum 16k RAM, pay up to 
£130 write soon. Stephan Triebner, 
Wilh Leuschner Str.25, D-6103 
Griesheim Germany. 

• TAS80 16k LVL 2 £190 cash 
few weeks old, genuine bargain no 
tricks. Tel Shaw 840677 ask for 
Paul. 

• TRS-80 16k level II with L.case, 
CTR 80 cassette, sound, manuals, 
books, etc. Software includes 
Adventures, Arcade Games, 
Edtasm+ Debugger, Chess, Typing 
Tutor, educational. Value £550, 
Accept £200 ono. Tel Wakefield 
(0924) 364455 after 5pm. 

• TRS-80 LVII 16k with lots of 
manuals and games including 3D 
adventures and talking Robotron 
with CTR-80 recorder and leads 
£200 ono G Dick 39 Relugas Road, 
Edinburgh. Tel 031-667 7823. 

• Apple Word Processor Supertext 
II, true shift key, lower and upper 
case. Maths functions auto-linking of 
files. Absolutely unused. £49 ono 
form letter module also available. 

Tie 031-669 6430. 


Machine Application 

Price 

Code 

Machine Application 

Price 

Code 

Machine 

Application 

Price 

Code 

Database management/ 



Mail shot 

£160 

AI 


Word processing 

£30/60/ 


information retrieval 

£60 

S2 

Mail shot 

£75 

Ml 


90 

S2 

Database management/ 



Mail shot 

£75 + 

04 


Word procesing 

£295 + 

Ol 

information retrieval 

£32.50 

HI 

Payroll 

£249 

Ml 

Vector 

Database management/ 



Payroll 

£200 

HI 

General ledger/NL 

£400 

C5 

information retrieval 

£150 

J1 

Payroll 

£218 

T1 


Integrated accts 

£1000 

C5 

General ledger/NL 

£90 

Ml 

Payroll 

£375 

Tl 


Purchase ledger 

£400 

C5 

General ledger/NL 

£90 

Ml 

Payroll 

£300 + 

Ol 


Sales ledger 

£400 

C5 

General ledger/NL 

£225 

HI 

Purchase ledger 

£90 

Ml 


Word processing 

£40 

C5 

General ledger/NL 
General ledger/NL 
Incomplete records 

£225/325 

£425 

£40 

T1 

T1 

Ml 

Purchase ledger 
Purchase ledger 
Purchase ledger 

£90 

£225 

£375 

Ml 

HI 

T1 

8000 Series 

Database management/ 
information retrieval 
Integrated accts 

Payroll 

Purchase ledger 

Sales ledger 

Word processing 

POR 

POR 

£250 

£250 

£250 

C2 

C2 

C2 

C2 

C2 

C2 

Incomplete records 

£40 

HI 

Purchase ledger 

£375 

T1 


Invoicing 

Invoicing 

£90 

£280 

Ml 

A4 

Sales ledger 

Sales ledger 

£90 

£90 

Ml 

Ml 


Invoicing 

Invoicing 

£90 

£75 

Ml 

T1 

Sales ledger 

Sales ledger 

£225 

£225 

HI 

T1 


£250 

Invoicing 

£125 

T1 

Sales ledger 

£375 

Tl 

8080/Z80 

General ledger/NL 

£275 

G3 

Invoicing 

£265 

OJ 

Statistics 

£45 

S2 


General ledger/NL 

£375 

LI 

Integrated accts 

£350 

Ml 

Stock control/recording £30-50 

Ml 


Integrated accts 

£950 

LI 

Integrated accts 

£550 

A4 

Stock control/recording £300 

Ml 


Integrated accts 

£995 

G3 

Integrated accts 

£350 

Ml 

Stock control/recording £200 

HI 


Invoicing 

£325 

Li 

Integrated accts 

£75 

J1 

Stock control/recording £48 

S2 


Job order control 

£257 

G3 

Integrated accts 

£795 

01 

Stock control/recording £115 

J1 


Order processing 

£550 

LI 

Investment portfolio 

£20 

S2 

Stock control/recording £200 

Tl 


Payroll 

£475 

LI 

Invoicing 

£25 

HI 

Stock control/recording £375 

Tl 


Payroll 

£275 

G3 

Job costing 

POR 

Ml 

Stock control/recording £265 

Ol 


Prof appts groups 

£275 

G3 

Job costing 

POR 

Ml 

Time/cost recording 

POR 

Ml 


Prof appts individ 

£220 

G3 

Job costing 

£265 

Ol 

Time/cost recording 

POR 

Ml 


Prof client billing 

£330 

G3 

Mailing list 

£40 

Ml 

VAT register 

£15 

HI 


Purchase ledger 

£425 

LI 

Mailing list 

£75 

Ml 

Video hire system 

£460 

A4 


Purchase ledger 

£275 

G3 

Mailing list 

£25/38/ 


Word processing 

£50/75 

Ml 


Sales ledger 

£275 

G3 


55 

HI 

Word processing 

£175-240 

Ml 


Sales ledger 

£425 

LI 

Mailing list 

£50-150 

S2 

Word processing 

£45/95 

J1 


Stock control/recording £325 

LI 

Mail shot 

£75 + 

G4 

Word processing 

£15 

HI 


Stock control/recording £275 

G3 
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SOFTWARE FOR CREATORS 


Bring your CP/M software applications to life with 
DataFlex. 

From menu to multi-key ISAM, DataFlex has the 
features and power you need to create complete 
turn-key software applications in a RELATIONAL 
DATA BASE ENVIRON MEN! 

Compare... what else gives you up to 125 data 
files with 4 indexes each, fast on-line multi-key 
ISAM file maintenance, a multi-file report 
generator, on-line multi-file transaction processing, 
an easy-to-use Query, even a “soft” menu to 
replace the CP/M command mode. All of this using 
Data Flex’s configuration utilities, and NO 
PROGRAM CODE! 

It is easy to use, You can type in a Screen format 
“image” of a file with your text editor. Then 
DataFlex’s AUTODEF utility will create the file 
definition from the screen image... in about five 
seconds. 

DataFlex will handle your multi-user 
requirements too! It runs under the TURBOdos 
networking operating system with full data 
protection. 

If the 16-bit world is your domain, an 8086 
version of DataFlex will be available in early 1983. 
You can develop now on your Z80 system and 


transport completed applications to the 
8086/8088. 

If you need applications now, a Library of 
DataFlex applications is being developed by other 
users. For highly specialised requirements, 
DataFlex’s PASCAL Library is available to 
application developers. 

DataFlex can change the way you do business. 
And at £495, (excl. VAT), with all its facilities we 
consider it the best value in the business. A demo 
package, which limits file sizes internally, is 
available for computer professionals. 

Get the full system, or get the demo, but get your 
hands on DataFlex - software for creators. 

Trademarks: 

CP/M; Digital Research DataFlex; Data Access. 
TURBOdos; Software 2000 

OEM, SYSTEM HOUSE AND DEALER 
ENQUIRIES INVITED. 
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Whatever 

your 

system _ 


Marketing 


® Accounting 


|iic/|D Financial 

JcaKKlRATION * Planning 


Mailing List 


Stock Control 


I promise 
tell the truth 
H1H the whole truth 

and nothing but the truth 
time, after time, after time.... 


DISC PACKS AND CARTRIDGES ALSO AVAILABLE yt 

jj^TECHNICAL SUPPORT FROMJl^QUANTITY f 

^iFHAL’S ENGINEERING TEAM ^pDISCOUNT^ Name 

,^UfOUR HOUR ORDER J^EX STOCK ^^Vddress 
^j^TURNROUND ^pAVAILABILITY^ 


DYSAN diskettes, acknowledged to be the industry leader in quality and data integrity, 
tested on and between the tracks to be 100% error free. When you commit your 
business to magnetic media, commit to DYSAN and judge the difference for yourself. 


TECHNICAL SUPPORT FROM 
HAL’S ENGINEERING TEAM ' 


m 


Please tell me more about the 
range of Dysan Media for my system. 


^RkFOUR HOUR ORDER EX STOCK ^Address 

^Tturnround ^j^availabili^^ 

Ring the Dysan hot line nowon Farnborough 517171 f Telephone No. 
or complete the coupon. “ ” 

Computer System 


•Him!. 


msL 
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magazines. £450 ono. Tel Paul after 
6.00 pm at: Watford 0923 44193. 

• TRS-80 Aculab floppy tape + 
£45 worth of tapes — high speed 
storage bargain £140 ovno Tel. 
Bradford 727119 ask for Helen 
Room 2 after 9.00pm or noon-2. 

• PET 2001 micro: 32k old/new 
ROMS, toolkits, soundbox, lots of 
software £450 ono; Sony 14in 
colour TV suitable for computers 
with colour capabilities E85 ono. 

Tel 041 3339060 after 6.00pm. 

• BBC micro model A with 32k 
RAM, 9in monochrome monitor and 
cassette recorder inc. All leads. 
Beebug, Acorn User mags, offers 
around £350 01-581 4689. 

• Apple 2 software, half price, all 
as new with manuals, back-up discs, 
Apple writer. Bit Copier, games, 
Musicomp, Agenda Files, Tabs etc 
for list Tel Grimsby 824238. 

• Printer Micrline 80 RS232 inter¬ 
face, one year old, little used £210 
ono Tel: 0565 830277. 

• Apple 11+ 48k manuals, TV 
modulator, leads (B+W TV 12in 
optional), £350 ono To a good 
home. Tel 061-962 4014. 

• Teletext add-on adaptor suit any 

television. New AYR model, cord¬ 
less remote control. Only £149.95. 
Also Prestel adaptor with option 
microcomputer interface and 
telesoftware. Tel Bristol 0272 
502008. . 

• TRS-80 16k LII mint condition 
with tape recorder, manuals, books, 
£150+ of software (Assembler, 
Adventures etc). £225 for quick 
sale. Also Aculab floppy tape mint 
condition £120 ono Tel 07014 
61563. 

• ITT2020 48k with Apple auto¬ 
start ROM fitted, £400 ono + 

Epson MX80 F/T MK3 £300.00 
ono Tel Chris on 0484 657299. 

• VIC1515 modified 8Viin printer/ 
Waltham Portable 5 in television, 
radio, cassette. Both perfect Want 
Friction/Tractor Printer, 80cps+, 
80-132cpi. Suitable for VIC20 or 
television combination for suitable 
disc system. Tel 01-840 3610. 

• 32k PET cassette deck, dust 
cover, toolkit, pic-chip, superchip, 
new ROM version. Various manuals 
and software. Excellent condition 
£550 ono Tel Letchworth 04626 
2094. 

• Acorn Atom 12k + 12k, colour 
encoder, floating point ROM, PSU, 
instruction manual, books, cassettes* 
Breakout Atom Chess, Atom 
Invaders. Missiles, Cylon Attack 
Galaxian. Package £230. Campbell. 
Tel Narborough 337 404. 

• Acom ATOM 8k, ROM, 4k 
utility ROM, 12k RAM, heavy duty 
PSU, leads, manual, + some 
software. £120 Tel Todmorden 
5959. 

• TRS80 48k LII, HI RES mod, 
LPVII Printer, cassette, UHF mod¬ 
ulator, All manuals, leads, covers, 
books, good game and utility 
software (Firebird, Forth, Scripsit, 
etc) £800. Tel 01-809 3128 eve. 

• Sinclari built ZX81 excellent 
condition with Crofton keyboard, fit¬ 
ted custome case (64k RAM 5 


cassettes 4 books) extension leads 
user magazines £140 ono Tel after 6 
o'clock. Warner Brighton 0273 
419854. 

• Apple 2+ as new single disk, 2 
controllers Silentype Printer, Hitachi 
monitor. Bags of software incl. DOS 
toolkit and many games. £1000 ono. 
Tel Milton Keynes (0908) 72503. 

• Sharp MZ-80k 48k RAM exten¬ 
ded Basic green screen, manual. 
Over £100 of software, includes 
Space Invaders, Scramble, Head-On 


Breakout and Monopoly only £325. 
Tel eve 061 428 9707 Manchester 


Tel eve 061 428 9707 
area. 

• Acom ATOM 12k RAM 12k 
ROM. Includes power supply and 
manuals. Also many games and 
leaflets including Galaxians. In 
excellent condition £200 Telephone 
061 736 5419. 

• Acom ATOM 12k RAM 12k 
ROM. F/Point PSU, leads, 
Wordpack ROM + games and Dis¬ 
assembler books and magazines 
included £150 ono.Tel 061 653 
3640 Helen. 

• TRS80 LII 16k VDU + £200 of 
software inc Space Invaders, 
Asteroids, Edtasm. All leads and 
some micro-80 mags. Brian 01 802 
9483 after 7pm. Best offer accepted. 

• VIC 20 and C2N cassette 
player, cassettes and mags. Boxed 
£150 ono. Tel Longfield 6164 eve 
or weekends. Buyer collects. 

• CBM8032 cassette power chip. 
Petchess Curser tapes Supemion 
ect. Manuals + Osborne RS West 
Schematics perfect order. Home use 
only. £700 or very near offer. Tel 
anytime Folkestone 56469. 

• ZX81 Sine built with 64k RAM. 
Full size moving (Kayde) keyboard 
and box. Cost me £140. Selling for 
£90 ono or swop for Intellivision 
System Tel 061 748 7088 anytime. 

• PET 32k Basic 4 CBM cassette 
deck, perfect condition, manuals. 
Approx 20 games cassettes includ¬ 
ing Invaders, Petchess, £430 ono. 
Geoff McKenna 021 556 1352 eve. 

• ACT Sirius, 128k RAM, 1.2m 
disks. CPM MSDOS, + Basic, CIS 
Cobol with forms 2 Wordstar and 
abut 30 diskettes. Tele Romsey 
517741 £2000 ono IBM 2740 
Selectric Console/Printer offers? 

• TI58 hardly used with American 
software books + all manuals etc. 
£40 ono. Will also throw in T157 
free. Reason for selling have bought 
new system. Tel 579 7130 after 

7 pm. 

• VIDEO GENIE 48k with built- 
in cassette-recorder, comes complete 
with manuals and original box. 

£245. London — near Parsons 
Green underground. Tel 01-736 
3744 at weekends. 

• PET/CBM 4032k computer + 
cassette, manuals, and software. 
Excellent condition, hardly used. 
House purchase forces sale. Con¬ 
sider any offers £300+ ono. Carl 
Oxford 54257 (work) Oxford 
771608 (home). 

• Spectrum 48k, boxed brand new 
hardly used. Software included 
Scramble Invaders, Guipman, 
Nightflite, Hobbit, Timegate, Bom¬ 


ber, centipede cost 5230. Sell for 
£200. Guaranteed Tel Rob 440 
1635 North London, postage 
included. 

• Sharp PC3201 complete with 
VDU disc drive and Printer worth 
£2700 will accept £1590 ono. Tel 
01-952 4836. 

• VIDEO GENIE, 48k+ Printer 
Interface Unit, extended Basic 
EPROM (not fitted). £600 worth of 
software, all manuals, books on pro¬ 
gramming woth £1000. Sell £450. 

Tel Leicester 0533 883309 after 

6 pm. 

• ITT2020 48 k Apple graphics, 
manuals £350. Disk drive £130, 

Dos 3.2/3.3 card. Parallel Printer 
Card, RS232 Card £30 each. Cen¬ 
tronics Electrostatic Printer £60 or 
whole lot £600 Tel Basildon 21930. 

• NASCOM II - 48k graphics, 
Nassys 3 steel case, room for 
expansion, assorted s/ware games 
£275 ono. Also Data Dynamics 390 
printer (RS 232). Offers? Tel Yeovil 
0935 27250. 

• Texas silent 700, printer, 
keyboard, acoustic coupler, com¬ 
plete in professional suitcase, 10/30 
CPS upper, lower case. Complete 
set of diagrams, needs attention 
hence price 5125. Tel 061 973 
1487. 

• Teleprinter: Data Dynamics 
RO390 for use iwthTandy TRS80 
model I, complete with software 
driver, connects to cassette port. 

Only £90.00 Tel 0279 53952. 

• ZX81 + 16k RAM over 300k of 
games on tape. Scramble, Invaders, 
3D Defender, Gunfight, Star Trek, 
and many more arcade games. All 
worth £135. Bargain for £80. Tel 
Bookham Surrey 5871 1 eve. 

• Atari 400 computer console 
£140. 850 Interface Module £95. 
Star Raiders, + joystick £23. All in 
as new condition. Also Dere Atari 
£11 no offers Welwyn Garden 
07073 38338 eve. 

• Acom ATOM 12 RAM 12 
ROM with £200 software Chess, 
Astrobirds 747 Flight etc 2 utility 
ROMS ATOM Magic Book, SA 
PSU 6522 via £220 ono 061 747 
9879. 

• VIC20 expansion: Stack 4-slot 
Motherboard and 3k RAM. £40 
ono. AC Brightman, 93 East 
Avenue, Hayes, Midfdx UB3 2HT. 

• Cesil for the BBC model B. Run 
your Cesil programs on your Beeb, 
Tape and instructions £8. V Webb, 

3 Poplars Grove, Maidenhead, 

Berks SLE 8 HD. 

• BBC software, TTest program 
calculates statistical values for 2 sets 
of data. Incorporates T-Table to test 
level of significance. Fully documen¬ 
ted. Cassette £5 disc £7 Andy 
Taylor 05097 2386 days. 

• Up to 50% off current price paid 
for software in perfect original con¬ 
dition with full documentary. Send 
SAE +£1.00 for catalogue of used 
software. Dr D Graham 17 Hastings 
R&, Bexhill-on-Sea, E. Sussex. 

• BBC model B cassete recorder, 
joysticks, DragonQuest, Forth, 
magazines and 7 issues of Beebug. 
Only £320. Call Mr Anthony Saun¬ 


ders (GEAC Computers) Reading 


(0734) 584249 office hours. 
Demonstration available. 

• PET 2001 8k new ROM integral 
cassette, small keyboard; As new. + 
books and many programs £275 
ono. Tel 09363 78582 (Mr Horton) 
10 Cranfield Drive, Alsager Stoke- 
on-Trent Staffs. 

• Apple II Europlus Disk Drive, 
Monitor, Printer, Color Card 
Games, Soft Ware, Tel 01-359 
2465. 

• New Brain Word Processor 
options include save/load to tape, 
paged organisation, uncrashable, 
directory look-up all normal W/P 
functions, manual, cassette £5. 

Could pay 10 times! K. Polston. 9 
Bouchier Walk, Rainham Essex. 

• Atari 800 16k+ cassette, 
manuals, books, listings, j/stick, 
paddies — £435 ono or swop for 
BBC model B - Tel 01-393 0116 
Epsom Ewell ask for Tim. 

• Visicalc and Scripsit (Word Pro- 
cessingO software for Tandy TRS-80 
LII, including disks, manuals and 
audio cassettes. Cost over £200 will 
sell for £35 each or £60 pair. Tel: 
0444 892079. 

• ZX81 16k RAM Sinclair built, 
all leads, mains adaptor, 2 manuals, 
magazines, +£35 of games software. 
VGC. 1 yr old. £75 ono. Tel: 01- 
422 0764. 

• Surplus, 35 boxes of 14Viin com¬ 
puter listing papr £250. The lot. 

Will consider splitting into smaller 
lots. C Glnzebrook 0920 68585 
after 8 pm or w/ends. 

• Compukit UK101. 7k-RAM, 
Many mod’s 32-line screen. 600 
baud, utility s/ware in EPROM. 
Much s/ware on cassette inc Assem¬ 
bler. Cassette Interface faulty when 
loading, offers 021 308 2909 after 
6pm. 

• Acom Atom 12k + 12 k, Acom 
built, PSU, all leads, manual. Magic 
book. Life cassette, £140. Tel: 01- 
767 2562 (Balham) 

• Aculab Tape Drive for VIDEO 
GENIE. Complete with extended 
Basic and manuals. Does not require 
extension interface, plugs straight 
into the GENIE £125.00 ono. Tel: 
Tim — Matlock 57151 (daytime). 

• BBC A; exc cond + games 
gapes + 1000 pages of hints, tips, 
program listings. £275 ono. Genuine 
reason for sale. 051-342 6261. 

• Tandy pocket computer and 
cassette interface, 6 months old. As 
new, boxed, all manuals, batteries, 
overlays and book of programs. 
Quick sale. £50 ono. Tel: 0494 
24999 after 8pm. 

• Sharp MZ-80K 48k. 12 months 
old, 1 yr guarantee remaining. 
Various games and manuals inc, will 
deliver within 30 miles of Slough. 
Must sell. £300 ono. Tel: Burnham 
(06286)5981. 

• VIC 20. C2N, joystick, + super 
expander, Sargon Chess, Avenger 
and Adventure Land cartridges. Vic- 
men, Frogger and Myriad tapes. 
Worth over £300, good con. will 
accept £230 ono. Tel-0233 3837. 

• £200 will buy you a new ROM 
PET 32k with cassette. Rabbit and 


Toolkit ROMs, reset switch and 
£200+ of software, free! Tel- 021 
360 8395, after 6pm to secure. 

• VIDEO GENIE 48k. inc sound 
L/case + green monitor, disk drive, 
MX80 printer, VOX-Box, s/ware. 

All for £550, tel 02407 3148 eve 
(Bucks). 

• 16k Spectrum. As new £110. 
Ferguson bigboard Z80 64k £200. 
Hitachi 9in monitor £70. Larter 
ASCII keyboard with casee £35. 
Sinclair 10MHz oscilloscope £100. 
Tel: Swanley 66260 eve and w/ 
ends. 

• Microtan 65; Tanex: U/case, 
Graphics, ASCII keyboard, 19in 
rack mounted, £150. Selling in order 
to upgrade. Tel: 05432 52824 eve 
or w/ends. 

• Sharp MZ80K, 20k. l^yrold, 
hardly used. £150 for urgent sale, 
good cond. Please write C W Fung, 

2 Woodlands Terrace, South 
Shields, Tyne and Wear NE33 
2ET. 

• ATOM: 64k, boxed, exc cond. 
programs: Invaders, Snapper, includ¬ 
ing PSU. A snip at £250. Tel: 
Harrogate 50379 after 6pm write: 

Mr Vincent 2 Dunchy Grove, 
Harrogate, MG2 OND, North 
Yorkshire 

• Teleprinters Data Dynamics 390 
with tape unit. RS232 interface sen¬ 
sible offers. Tel: 01-550 6031 
Ilford, Essex. 

• Commodore 32k PET Basic 4.0 
+ cassette deck. Only 8 months old. 
More than 30 games included. £550 
ono. Tel: 061 740 5594 (after 6pm). 
Any day. Ask for Andrew. 

• Sharp MZ-80K 48k. Still in box 
complete with Basic, manual, and 
Space Invaders. Mint condition. Tel: 
021 422 6051 after 6pm or w/ends. 

• PET 4032 large screen, 
manuals, books, cassette and the 
Amazing Arrow. All £425 ono. Tel: 
01-568 6466. 

• Tandy LPVI printer, US model, 

1 lOv, with dust cover, spare ribbon 
and some paper, parallel interface, 
100CPS, paper up to 15in. Little 
used. £300 ono. Tel: Ascot (0990) 
21510. 

• Acom ATOM 12k+12k, £100. 
Audio computers 64k DRAM card 
£35. 4-way utility ROM board with 
Psion, program power A+F and 
Eltec toolboxes £40 Tel: 01-530 
6594 eve — Kneeling. 

• VIC-20 with stack memory 
expansion (16k for Basic and 3k for 
machine code). Commodore cassette 
unit, 6 issues VIC Computing. £175 
ono. Tel; Ipswich (0473) 

• VIC20 6 months old with: VIC 
cassette unit, light pen, cassettes, 
books, dust cover, housing for PSU/ 
modulator. Hardly used £230 ono. 
Tel: Wargrave (Berks) 073-522 
3391 anytime. Paul Briggs. 

• VIDEO GENIE EG3003 C/W 
manuals, books, leads and £130+ 
software £220 ono. Tel: Colchester 
230421 eve after 7pm or w/ends. 

• ZX81 + 16k RAM. Sinclair 
built with all leads. Beginners 
manuals and game cassettes inc 
Chess, Gold, Adventure, Nightmare 
Park. Galxians, Great buy, £60 ono. 
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Tel: 01-749 4711 after 5. 

• Nasbus 32k memory board 
(smart 1). 4 MHz, with 16k chips 
£50 ono. Tel: Kidsgrove 5900. 

• Sharp MZ-80A/K program 
collection, wordpro, databank, 
copier, super Basic, Disassembler, 


RAM test, invoices, finance, 
physics, maths, typist, French, 
games etc. From £3. SAE for list. 

38 South Parade, Bramhall, 
Stockport. 

• TRS-80 L2-16k Adventure 
games. 2 for the price of one. Calico 


and Holy-Grail. Superb value £3 
cassette. Send cheque to Michael 
Often, 25 Sefton Park Road, Liver¬ 
pool, Tel: 734 1229. 

• VIC 20+ cassette deck, super 
expander, programmers, reference 
guide, joystick. Lots of programs 


including games and cartridges. Sell: 
£250 ono. Tel: Fleet 20587 (eve) 
Fast sale! moving onto better things. 
• PET 3032 computer and 3040 
disk drive. Purchased April 1982 for 
home educational purposes. Redun¬ 
dancy now forces sale. £975 ono. 


Tel: Keith Camberley (0276) 
61484. 

• Sharp MZ80K 48k complete 
with Basic, manual and over 40 
games £300. Tel: Bradford 0274 
725973 eve. 


Rupert Steele presents his monthly round-up of news from the 
Amateur Computer Club. 

information is about DIY month, 

hardware, and recent topics It really is time I went 

include expansion of the ZX plugging in the Deep South. L 
Spectrum and how to use the S Fisher, of 21 Manwood 
ZX printer as a cheap Avenue, St Stephens, 

hardcopy device on other Canterbury CT2 7 AH, is 

systems. ready and waiting to get 

Membership of the ACC is something organised in the 
open to individuals as well as Canterbury area, if only 
clubs. Individual members interested people would get in 
receive Accumulator by post contact with him. 
as soon as it is published, and Still going south (and west), 
can help to frame ACC policy we to a Mr G M 
via the committee or AGM. Dinnage, who is appealing for 
Clubs wishing to save on the micro enthusiasts and 
labour of producing their own ‘computer game hobbyists’ to 
newsletter might wish to come forward and join him in 

consider our bulk membership a Hove Club. His address is 
scheme, whereby the members 16 Malvern Street, Hove, 
of a local club became ACC BN3 3YR. 
members as part of their local All of which leads on to the 
subscription. teeming metropolis of 

Please contact me for any Bournemouth. Two computing 
further information about the organisations have come to 
ACC, or if you are sure you my notice from this city of 
want to join, just send me £5 dreams. One calls itself, 

(£2.50 if under 16) with your alliteratively, the 
name and address (including ‘Bournemouth BBC Users 

postcode if you know it). Group’. The contact is 

Cheques, etc, payable to Norman Carey, who lives at 

ACC. ^6 Felton Road, Parkstone, 

You people out there are Poole, Dorset. The group 
clearly psychic, since within meets on the first and fourth 
days of my writing last Wednesday of each month 

month’s ACC News, in which from 7.30 to 10.30 in 
I complained about the lack of Lansdowne Computer Centre, 
computer clubs in 5 Holdenhurst Road, 

Birmingham, I received letters Bournemouth, 

telling me about two clubs in Just down the road in 
the area. Mike Gibbons, of 1 Charminster, Bob Green is 
New Street, Castle Bromwich, launching his Proton 
Birmingham, B36 9AP, wrote Acceleration, which is a user 
to me to mention his computer group for anything which isn’t 
club (but what’s its name, Z80. The newsletter will be 

Mike?), as did Mr C J called Accelerator and will 

Baughan of 9 Hillman House, contain all sorts of hardware 
Smithfield Way, Conventry, ideas and access to a software 
CV1 1FZ. So there’s a couple library. I hope that he’s not 
of leads for you if you’re trying to copy an amateur 

clubless in the Midlands. No organisation with a similar 
doubt some more will appear sounding name to its 
in the response to the plea last newsletter, and that he will 


It’s a long time since I have 
mentioned the ACC itself in 
this column. The ACC is the 
national body representing 
computer hobbyists in the 
United Kingdom; it is 
recognised in this role by the 
major computer user groups in 
Britain, which are affiliated to 
the ACC. 

The ACC is a democratic 
organisation, with an elected 
committee, and is non-profit- 
making. Its interests extend 
across the range of machines 
and manufacturers; it aims to 
represent the computer 
hobbyist movement as a 
whole, and therefore the ACC 
has links with many of the 
local computer clubs around 
the country, as well as with 
the national groups. 

The ACC maintains a list 
of computer clubs around the 
country, which is constantly 
being updated from all 
available sources. It is 
considered to be the most 
complete list of such clubs, 
and inclusion on it is free. 
Alternatively, clubs may pay 
the vast sum of £2.50 a year 
for their nominated 
representative to receive the 
ACC’s newsletter 
Accumulator. 

Accumulator is published 
six times per year, and acts as 
an information exchange 
between the members. 

Through Accumulator, the 
members of the ACC gain 
access to a breadth of 
experience and information 
not available to those who 
confine their interest to only 
one system. The articles 
largely reflect the subjects that 
are of interest to the 
membership, since it is they 
who write them. Much of the 


make lots of money with his 
new venture. Anyway, write 
to Proton Acceleration 
Linjited, 16 Iddesleigh Road, 
Charminster, Bournemouth, 
Dorset if you want to know 
how Bob’s BBC/PET/Apple/ 
Acorn/Microtan group is 
going. 

Many important computer 
shows are being covered again 
this year by the ACC. 
Secretaries who would like 
space at the following should 
get in touch with the ACC 
Secretary as soon as possible 
— David Annal, 142 Winder- 
mere Road, London SE16 
5HE. Tel: (01) 764 4043. 
Scottish PCW Show, 

Ingliston, Edinburgh, 16-18 
April; Midland Computer 
Fair, Birmingham, 28-30 
April; The Computer Fair, 
Earls Court London, 16-19 
June; PCW Show, Barbican, 
London 28 Sept-2 Oct. And 
don’t forget to come to the 
Association of London 
Computer Clubs’ own fair at 
Central Hall, Westminster on 
14-16 April. See you there! 

And finally, I should 
mention that the much 
heralded and delayed 
Newbrain now has a 
prospective user group. 

Contact Anglea Watkiss, 4 
Ninnings Lane, Rabley Heath, 
Welwyn, Herts AL6 9TD or 
telephone Stevenage (0438) 
812439 if you’re interested in 
a national Newbrain user 
group. 

For more information on 
the ACC, contact: Rupert 
Steele, St John’s College, 
Oxford, OX1 3JP. Tel Oxford 
(0865) 512811. 


For further information on ComputerTown UK! see ‘CTUK News 
or Prestel page *800803 # 


Andrew Stoneman 
135 Birchdale Avenue 
Newcastle-Upon-Tyne 
Tyne & Wear 


Bill Gibbings 
2 Longholme Road 
Retford 

Notts DN22 6TU 


Chris Cooper 
110 Church Road 
Hanwell 
London W7 


Peter J Kiff 
52 Stone Road 
Broadstairs 
Kent CT10 1DZ 


Christopher Bates 
Ashford Main Library 
Church Road 
Ashford Kent 


PCW 211 
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NETWORK NEWS 


DIARY DATA 


J M A Kilburn (Headmaster) David Sharp 
Shawfield Norden, 5 Bridgenhall Road 

Community Middle School Enfield 
Shawfield Lane Middx 

Norden 

Rochdale OL12 7QR Rex shipton 

17 Woodlands Avenue 
Robin Bradbeer Eastcote 

Polytechnic of North London Middx 
Holloway Road 

LondonN7 Susan Kelly 

Head of Reference Services 
PO Box 4 
Civic Centre 
Harrow 
Middx 


Derek Knight or Bob Carter 
Rayners Lane Library 
Imperial Drive 
Rayners Lane 
Middx 


Lyn Antill 
1 Defoe House 
Barbican 
London EC2 


Tony Cartmell 
54 Foregate Street 
Worcester WR1 1DX 


R L Saunders 
14 St Nicholas Mount 
Hemel Hempstead 
Herts 


Keith Taylor 
Carter Hydraulic Works 
Thornbury 
Bradford BD3 8HG 


Ray Skinner 
62 Central Avenue 
Billingham 
Cleveland TS23 1LN 


Brigitte Gordon 
18 Purbright Crescent 
New Addington 
Croydon CROORT 


Alan Hooley 
21 Brammay Drive 
Tottington 
Bury BL8 3HS 


Brian Taylor 
Tonbridge Area Library 
Avebury Avenue 
Tonbridge 
Kent 


Derrick Daines 
18 Cuttings Avenue 
Sutton in Ashfield 
Notts 


Richard Powell 
22 Downham Court 
South Shields 
Tyne & Wear 


Vernon Quaintance 
50 Beatrice Avenue 
Norbury 

London SW16 4UN 


Andrew Holyer 
10 Masons Road 
Mannings Heath 
Horsham 
Sussex RH13 6JP 


Paul Maddison 
Garden ways 
Chilworth Towers 
Chilworth 

Southampton SOI 7JH 


Patrick Colley 
52 Queensway 
Caversham Park Village 
Reading 
Berks RG4 0SJ 


Peter Earthy 
46 High Street 
Church Stretton 
Shropshire SY6 6BX 


BJ Candy 
9 Oak wood Drive 
Gloucester GL3 3JF 


Derek Moody 
2 Victoria Terrace 
Dorchester 
Dorset DTI 1LS 


Peter Jarvis 
c/o Health Dept 
Corporation of London 
Guildhall 
London EC2 


Roger Shears 
18 Woodmill Lance 
Bitterne Park 
Southampton S02 4PY 


Alan Sutcliffe 
4 Binfield Road 
Wokingham 
Berks RG11 1SL 


Philip Joy 

130 Rush Green Road 

Romford 

Essex 


Chris Woodford 
31 Hopley Road 
Anslow Burton-On-Trent 
Staffordshire 


Pam Pollicott 
South Ruislip Library 
Victoria Road 
South Ruislip 
Middx 


Allan Porten 
14 Foxmede 
Rivenhall End 
Witham 
Essex 


Peter Herring 
Ordnance Road Library 
Ordnance Road 
Enfield Middx 


Vernon Gifford 
111 Selhurst Road 
Croydon 

London SE25 6LH 


Mike Perry, Steve Collas 
or Dave Lee 
The Library 
Ealing Road 
Wembley 

Middlesex HAO 4BR 


Peter Stone or 
Alan Strangman 
Computing and Maths Dept, 
The Polytechnic 
Wulfruna Street 
Wolverhampton WV1 1 LY 


Ted Ellerton 
25 Beachdale 
Winchmore Hill 
London N21 


E N Ryan 
15 Queens Square 
Eastwood 
Nottingham 
NG16 3BJ 


John Stephen Bone 
2 Claremont Place 
Gateshead 
Tyne & Wear 
NE8 1TL 


These are all the European networks of which 
we’re aware. Most are free — but phone them for details. 


Forum-80 Hull ... (Forum-80 HQ) 
Tel: 0482 859169, System operator: 
Frederick Brown. International 
electronic mail, library for 
up/down loading software. 
Forum-80 Users Group, Pet Users 
section shopping list system hours, 
7 days a week midnight to 8.00am, 
Tues/Thurs 7.00pm to 10.00pm 
Sat/Sun 1.00pm tp 10.00pm. 

Forum-80 London ... Tel: 01-747 


9733. System operator: Peter 
Toothill, Electronic mail, down¬ 
loading TRS-80 information. 

ACC ... members bulletin board, 
Peter Whittle (0908 44262). 
ABC-80 ... Stockholm (Sweden). 
Tel: 010-468 190522. 

University Research Computer ... 
Sweden. Tel: 010-468 23660, guests 
use password “66,66” for access. 
Elf a ... Sweden 010-468 7300 706. 
Tree Tradet ... Sweden 010-468 
190522. 


3191. System operator: Leon Jay. 
Electric Mail, library for 
downloading. System hours: 
Tues/Fri/Sun 7.00pm to 11.00pm. 

Forum-80 Milton ... (TRS-80 
Users Group 80-Nett) Tel: 0908 
566660. System operators: Leon 
Heller and Brian Pain. Electronic 
mail, library, newsletter, TRS-80 
information system hours: 7 days a 
week 7.00pm to 10.00pm. 

Forum-80 Holland ... Operator: 


Nico Karssemeyer, Tel: 01 313 512 
533. Facilities: electronic mail, 
program up/downloading, 
shopping list. Hours; Tues-Sat 
1800-0700 nightly, continuous from 
1800 Sat-0700 Tues. 

CBBS London ... Operator: Peter 
Goldman, Tel: 01-399 2136. 
Facilities: electronic mail, program 
downloading. Hours: Wed 
0700-0930 & 1900-2200, Fri 
1900-2200, Sun 1600-2200. 
Mailbox-80 Liverpool ... 051-220 


... Readers are strongly advised to check details with exhibition organisers before making 
arrangements to avoid wasted journeys due to cancellations , printer s errors, etc . 

Dublin Computer Exbn. Contact: SDL Exbns Ltd, Dublin 763871 28-31 March 

USA (Rosemont) Computerised Office Equipment Exbn. Contact: Cahners Exposition Group, 0483 38085 5-7 April 

London (Imperial College) Engineering Software Exbn. Contact: Computational Mechanics Centre, 0703 21397 11-13 April 

Chester (Northgate Arena) Business Efficiency Exbn. Contact: Glendale Exbns, 0244 318193 1-14 April 

USA (Chicago) Information Management Exbn & Conf. Contact: Clapp & Poliak Inc, 021-384 3384 12-14 April 

Guildford (Sports Centre) Business Management Exbn. Contact: WM Exbn Management, 0703 31567 12-14 April 

Newton Aycliffe (Recreation Centre) Comtec Exbn. Contact: Sedgefield District Council^ 0388 816166 13 16 ^iil 

Manchester Computer Open Day Exbn. Contact: Couchmead Communications, 01-778 1102 14 April 

Manchester (Midland Hotel) Manchester Home Computer Show. Contact: ASP Exbns, 01-437 1002 22-24 April 

Birmingham (Bingley Hall) Midland Computer Show. Contact: IPC Exbns, 01-643 8040 28-30 April 
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■THE BEST THING 
SINCE SUPE3BRAIN 


OFFERS: — Basic Interpreter. 

- Full Reverse Video 
and True Descenders. 

— Superbly Improved 
Cirguitry. 

ALL AT REDUCED COST! 


Choose From: 


THE JUNIOR ( J R ) WITH 350K FLOPPY DISKS 
THE QUAD DENSITY (QD) WITH 750K FLOPPY DISKS 
THE SUPER DENSITY (SD) WITH 1.5MB FLOPPY DISKS 

£1458 




MAINTENANCE CONTRACTS 
AND SOFTWARE AVAILABLE 


£ 2228 


10 ^ 


+COMPUSIa 

- LETS 255 USERS SHARE 10 O R 144MB 
WINCHESTER IDISK 


Compustar II Terminals look and act 
exactly the same as Superbrain 
and with prices from £1125 excl. VAT 
low-cost multi user systems are now a reality 



word processing + accountancy + financial modelling + calculation 
record keeping + sales office management + accounts + payroll + graphics 
engineering + communications + languages + solicitors + CAD 


14 Windsor Road Slough SL1 2EJ Tel: Slough (0753) 38581/38319. Telex 23152 KMICRO 
MICROS LIMITED and in Scotland: Micro Change Ltd.Teller House, 74/80 Miller Street, Glasgow Tel: 041 2041929 
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ELU, 


upgrade your EPSON printer 

MICROBUFFER 

• Speeds up your print processing 

• All special printer functions 
retained 

• No software changes required 

• Designed for Model ll/lll MX80, 
MX100 

• Easy installation-just plug in 

• Model MBS, 8k RAM, RS232C 
serial 

• Model MBP, 16k RAM, Centronics 
parallel 

• Ex-stock; post free in U.K. Cash 
with order please. 

• Only £125 +VAT, total £143.75 

Order from: 

A > Line Computer Systems 

24 Horsendale Avenue, Nuthall 
Nottingham NG16 IAN 
(0602) 276445 


PET HI-RES! 




£149 plus VAT brings you 320 by 200 dot resolution on your PET/CBM screen. 
No soldering is necessary ■ SUPERSOFT graphics boards just plug in! 

Three models are available: for 80-column machines specify the HR80 board; 
large screen 40 column machines need the HR-40B board; for other machines 
( except very early PETs with no Rom sockets) order the HR-40 board. All three 
boards add 8k of RAM and include GRAPHIX machine code utility software in 
EPROM. Over 500 boards have been installed in the UK - by schools, colleges, 
hospitals, research establishments, even home users — and hundreds more are 
being exported worldwide. 

SUPERSOFT are'Commodore specialists. We have a large range of software, 
accesories, and supplies for existing COMMODORE machines and will be suppor¬ 
ting new machines as they are launched. Our 20 page catalogue is free to owners 
and users of PET/CBM machines — but here's a selection of products to whet 
your appetite! Add 15% VAT to all prices. 

BUSICALC {FINANCIAL SPREADSHEET).£39.00 

PAPERMATE PLUS (WORD PROCESSOR) .£45.00 

SUPERSOFT 

Winchester House, Canning Road, Wealdstone, Harrow Middlesex, HA3 7SJ, 
England, Telephone 01- 861 1166 


BUSINESS SOFTWARE 

INTEGRATED ACCOUNTS 
Prepares daybooks, cash books, sales, 
purchase, nominal ledgers, trial 
balance, profit and loss accounts. 
Normal price £1200. 

SPEICAL OFFERE 895. 

PAYROLL 

All valid PAYE codes are catered for. 
Facilities for different companies and 
branches. Cash analysis, payslips, 

P45 P60 etc. Normal price £500. 
SPECIAL OFFERE 395. 

HARDWARE 

North Star Horizon and Advantage 
Superbrain. All hardware and soft¬ 
ware are under warranty for 12 
months. 

MICROSYS LTD. 

58 High Street, Prescot L346HQ 
051 -426 7271 /051 -430 6650 


PCW is interested in programs written in Basic, Pascal, Forth, 
Logo and Comal — all of which being languages we’ve covered in 
previous issues. Please supply your programs on disk or cassette 
with all necessary documentation (so we’ve got a good idea what 
it’s about and how much memory it uses) and, if you can, a clear 
listing on plain white paper. 

As all programs in PCW are checked either by a referee or by 
one of the editorial staff, it can take some time for a program to 
actually appear. If you don’t hear from us within two months or 
so, it usually means your contribution is in the referee pipeline. 
It’s essential to ensure that your program is fully debugged before 
you send it in — get a friend to try it out first — and all programs 
we publish are paid for at a regular rate. Send contributions to: 
Maggie Burton PCW Programs, 62 Oxford Street, London W1A 
2HG — and please enclose an SAE if you want material returned. 


BBC Bigprint 

by Peter Whitworth 


This program will display messages on the 
screen using large characters. Up to 10 
‘pages’ can be typed in and then saved on 
tape or disk for future display. All of the 
keyboard characters can be used as well as 
any special ones defined by the VDU 23 
statement; two examples of such characters 
are given in the program at lines 80-110. 
They are used later in the program when 
printing out an introductory page, but note 
that at line 3090 the printer used could not 
print these special characters, the a and b 
shown there are actually CHR$(225) and 
CHR$(226) respectively. They can be 
obtained by pressing the function keys fO 
and fl once the keys have been enabled — 
up to eight other characters could be- 
obtained in a similar way by using f2 to f9. 
Simple ways of generating such characters 
graphically and computing the VDU 23 
code have been described in earlier edition 
of this magazine, and so will not be 
discussed further here. 

The characters are printed using graphics 
Mode 5. They are four times the size of 
Mode 0 characters, or twice as big as Mode 
7 double height teletext characters, giving a 
display page of 6 lines of 20 characters. 
The size of the text could be altered by 


changing the scales SX% and SY% in line 
330, but it has been found by experiment 
that this size gives very readable displays at 
a considerable distance. Larger characters 
of eight times the normal size can be 
obtained more simply, but are too big to 
convey much information before the screen 
is full, and for smaller sizes teletext 
characters are better formed and give a 
clearer display. Any of the colours 0 to 7 
can be chosen as a background colour and 
up to three different colours in the range 0 
to 15 can be used to print the text; the 
selection can be changed for each new 
page. Any colour combinations can be used 
with a monitor, but if you are using a colour 
television a black background may be 
clearer, while the flashing colour combin¬ 
ations pair well together. 

As the program requires you to format 
the ‘page’ before it can be translated into a 
large screen display, a ‘mini’ text editor is 
included in the procedure PROCPAGE 
starting at line 4000. Extensive use is made 
here of the byte indirection operator ? and 
the cursor control keys (enabled by the 
*FX 4,1 statement at line 4020) to ensure 
easy manipulation and correction of the 
text. When input of the display is complete, 


COMPUTER 

CASSETTES 

Screw cassettes with 
Agfa tape 


C5 - 37p C20-43p 
C10-39p C25-45p 

C12-40p C30-46p 

Cl 5 - 41 p C40-49p 
plus P & P £1.50 (or 
T0% if larger). 


data-cuvette* 

Dept, pcw l 


COMPUTER 

LEADS 

BBC1 7 pin to 2 x 
3.5mm, 1 x 2.5mm £2 

BBC2 7 pin to 5 pin, 

1 x 2.5mm £2.50 

DRAGON 5 pin to 2 x 
3.5mm, 1 x 2.5mm £2 
inc. P & P. 


44 Shroton Street, 
London NW1, 
01-258 0409 


COMPUTER 

SOFTWARE 

ZX81, Spectrum, Vic, 
Atom, Dragon (soon) 

BBC. 

We now stock software 
from all the famous 
names. 

COME AND BUY IN 
CENTRAL LONDON 


• TELEPHONE OR MAIL 
, OR COME AND SEE 
»■ US. 
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PROGRAMS 


the pages and colours can be saved on tape each page before continuing. 

or disk for future use, but no facilities are Bigprint needs a 32k BBC micro to 

included for correcting the pages once run. 

stored, so check that you like the format of 


>LIST 

REM BIGPRINT 

REM <C> P♦WHITWORTH 

REM VERSION 2.0/JANUARY 1983 

ON ERROR GOTO 180 
*TV255 

REM*** USE fO? fl TO PRINT THE TWO SPECIAL CHARACTERS 225»226 *** 

*KEYO ' ! !a' 

*KEY1 ' ! ! b" 

VDU23»225 r 28 r 8 > 62 r 93,28 t 20,20,54 
VDU23»226 r 28 r 8»62 r 93 r 28,62»20»54 

DIM COL< 6»10)fLC0L(6fl0) t BACKCQL(10)»P$(10)»C 119 

mode7:q*=fntitle 
M0DE6JVDU19 »0»4»0»0»0 

IF Q*='Y' OR G*='y' THEN PROCFILEIN ELSE PROCINPUT 
MODESJPROCDISPLAY 

REM*** ERROR TRAP r INCLUDING ESCAPE TO STOP THE PROGRAM *** 

M0DE7JIF ERR=17 THEN F'ROCDOUBLEt 10»6 >'Finished'> ELSE REPORT*PRINT' in lin 
e "JERL 
*FX4 r 0 
END 


DEF PROCLARGE(SX%> SYX,OXSX,OYSX rSTX) 

REM*** DRAW EACH CHARACTER ON AN 8 BY 8 GRID *** 

XSX=OXSX:YSX=OYSX 

FQRYX=0T07 

TX=?<STX+YX)STESTX-128 
F0RXX=0T07 

IF(TESTX AND TX)=0THEN250 
MOVEXSX»YSXiPL0T1»0 1 SYX 
XSX=XSX+SXX:TESTX=TESTXDIV2 
NEXTXX 

YSX=YSX-SYXJXSX=OXSX 

NEXTYX 

ENDPROC 


DEF PROCDISPLAY 

REM*** TURN OFF CURSOR AND DISPLAY EACH PAGE USING GRAPHICS MODE 5 *** 

VDU23f 8202 i 0i0 i 0:CLG 
SXX=8JSYX=16 
FOR N=START TO NUMBER 
PROCCHANGECQL < N) 

NC= 1J GCOLO ? LCOL. (NC * N) 

oxsx=o:oysx=iooo 

T$=P$(N) 

FOR LQ0P=1 TO LEN(T$) 

TEMP=ASC(MID$(T$»LOOP»1)) 

IF TEMPC224 THENSTX=8C000f(TEMP-32)*8 ELSE STX=&C00+(TEMP-224)*8 

IF TEMP=32 THEN 440 

PROCLARGE(SXX» SYX * OXSX r OYSX r STX) 

0XSX=0XSX+8*SXX 

IF 0XSX<1281-8*SXX THEN 480 

0XSX=0 J OYSX=OYSX-11*SYX 

NC=NC+liIF NC<7 THEN GCOLOrLCOL(NC»N) 

NEXT LOOP 
TEMP*INKEY < 200) 

NEXT N 

START*1J G0T0340 
ENDPROC 


DEF FNTITLE 

PROCDOUBLE<5»6»“This Prodram') 

PROCDOUBLE(10*3*'will print a messade in') 

PROCDOUBLE(15 r 2»'LARGE characters') 

TEMP=INKEY < 500) 

INPUTTAB(0»20)“Do you wish to recall a filed display (Y or N) '»□$ 
IF Q$<>'Y' AND 0$O'a“ AND Q$<>'N' AND QfO'n' THEN 850 
= 0 * 


DEF PROCDOUBLE(Y »C» S$) 




Data 


Program 
Duplicating 
on cassettes? 

500 - 20,000 Copies 
within 10 days? 

Short run in-cassette 
copying. High speed, 
volume duplication. On- 
cassette body printing, 
labels, over-wrapping, 
blister carding, etc. All 
copies verified. 

Call Nigel Boyle. 

Tel: 01-223 5955, or write to: 
BiBi Magnetics, Freepost, London 
SW11 2BR. 

BiBi Magnetics Ltd, 101-105 
Plough Road, 

London SW11 2BJ. Telex 917732. 


easutcxt 


APPLE II 

Text Editor/Formatter 


★ Full text editing & formatting * Mailing list facility 

★ Prepare data & documentation ★ Works with any printer 

★ Edit programs & diagrams ★ Simple English commands 

★ True lower case * Detailed user guide 


)+ VAT inc. p&p. 


South Yorkshire Systems Ltd., Dept. PCW, 

Weston House, West Bar Green, SHEFFIELD SI 2DA 

APPLE is a registered trade mark of Apple Computer Inc. 



OLIVETTI 
PRAXIS 35 
INTERFACE 

£72 inc. VAT 

MICROPROCESSOR 
(controlled unit) 

Turns your Praxis 35 into a high quality (12 cps) 
Daisy Printer. Boxed, tested, with complete installa¬ 
tion instructions (2 sets of 13 easy soldering joints). 

Also available fitted for £399 inc . 


TIMTOM MICRO 

9ILT0NRD 

PENYLAN 

CARDIFF 


Also available for 
Praxis 30 
S.A.E. for details 
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PROGRAMS 


ASCII Keyboards 




■ Upper & Lower Case 
plus Control 

■ Low Power 
Consumption 


l Autorepeat (Model 777) 
l Parallel Data Output 
I Metal Mounting Frame 
l Suitable for Tuscan, 


■ Shift & Alpha Lock 

Tangerine etc. 


Model KB756A 

56 key 

£44.50 

KB710 

Numeric Pad 

£ 7.50 

KB771 

72 key 

£57.50 

KB777 

77 key 

£65.00 

Accessories available include:- 


Metal Case 


£15.95 

Edge Connector 

£ 2.25 

DC to DC Convertor 

£ 5.50 


(for operation off single 5V supply) 

High Performance 
Monitor 



MONITOR 

■ 12” Green P31 Phosphor 

■ MULLARD C.R.T. 

■ 80 Character 
Line Capability 

■ 24MHz Video Bandwidth 

■ 240V AQInput 


■ Toroidal Transformer 

I Composite Video Input 

■ Ideal for Apple, B.B.C. 

Micro, Gemini, Nascom, 
Tuscan, Newbrain etc. 
MODEL 101 £89.50 


wBrain 



■ 80/40 Column 

■ 640/256 Pixel Graphics 

■ Z80 with 32K RAM ■ Expansion Port for CPM, 

■ Printer Port Floppies, Winchester and 

■ Ideal with above Monitor up to 2M Bytes RAM. 

MODEL A £229.00 

ZX Spectrum—CP48 
32K Memory Extension 

Gives total of 48K. Simply fits internally with 
no soldering. Similar to competitors but only £20.95. 
Also if fitted by us £29.95. 

U.K. Orders add 15% VAT on order total. 
Overseas orders add £6.50 to cover part 
cost postage and documentation. 

FULL DATA SHEETS ON REQUEST 

Citadel Products Ltd 

Dept. PCW, 50 High Street, Edgware, 
Middlesex, HA8 7EP. Tel: 01-951 1848 



LOCAL I * X 

X=INT <(36-LEN(S$))/2) 

FOR 1=0 TO 1 

F'RINTTAB(X* Y+I >CHR* (141 >CHR*( 128+OS* 
NEXT I 
ENDPROC 


DEF F’RQCFILEIN 


REM*** INPUT 'PAGES' AND COLOURS FROM TAPE OR DISC *** 

INPUT’File name’»F$ 

F=0PENIN(F$) 

INPUT#F *NUMBER 
FOR N=1 TO NUMBER 
INPUT*F * F’$ (N ) 

INPUT#F *BACKC0L < N) 

NC0L=0 

FOR 1=1 TO 6 

INPUT#F *C0L(I »N) 

F’ROCCHECKCOL (I * N ) 

NEXT I 
NEXT N 
CL0SE*F 
START=1 
ENDPROC 


DEF PR0CFILE0UT 

REM*** SAVE 'PAGES' AND COLOURS ON TAPE OR DISC *** 

INPUT *File name’*F* 

F=0PEN0UT(F*) 

PRINT#F *NUMBER 
FOR N=1 TO NUMBER 
PRINT*F * F’* ( N ) 

PRINT*F * BACKCOL. ( N ) 

FOR 1=1 TO 6 

PRINT*F » COL<I > N) 

NEXT I 
NEXT N 
, CLOSE*F 
ENDPROC 


DEF PROCINPUT 

REM*** INPUT ROUTINE FOR DISPLAYS TYPED IN FROM THE KEYBOARD *** 

START=0:NUMBER=0 

INPUT'’Please type in your name ’'N* 

REM*** CENTRE NAME ON LINE AND MAKE UP ZERO 'PAGE'* INCLUDING TWO SPECIAL 

CHARACTERS *** 

L=LEN < N* > t IF L<20 THEN S=INT<(20-L>/2) ELSE IF L>19 THEN S=0 5 L=20 * N*=LEFT* 

(N* *20) 

N*=STRING* (S» ’ ’)+N*+STRING$(20-L-S*’ ’> 

P*(0 > ="ababa BIGPRINT babab This message was typed in by l - ’+N*+ST 

RING*< 20*’ *) + ’babab BIGPRINT ababa’ 

REM*** SELECT COLOURS FOR INTRODUCTORY PAGE *** 

FOR 1 = 1 TO 6JC0L(I * 0>=3:LC0L<I * 0) = 1JNEXT I 

BACKCOL(0)=4:COL(2»0)=5:LCOL(2»0)=2:COL(3*0)=5:LCOL(3*0)=2:COL(4*0)=11JLCO 
L < 4»0)=3 

REM*** RETURN FOR INPUT OF THE NEXT 'PAGE' *** 

FOR NUMBER=1 TO 10 

CLStF’RINT'’Type in your message in the space below as you would like it 
displayed on the screen when enlarged." 

F'RINT'’E3ch 'Page' consists of 6 lines of 20 characters* up to 10 page 
s can be typed in and displayed.■''’The display can then be saved on tape 
ordisc if desired.’ 

F’RINTTAB(0*20)’Use the cursor control and delete keys to help you posit 
ion the textPress RETURN only when you have finishedtyping in the who 
le page♦"* 

REM*** SET UP SMALL WINDOW FOR THE 'PAGE' AND FILL WITH SPACES *** 

VDU28*10*18*29*135 C0L0UR0 1 COLOUR1291CLS 

VDU28*10*19*29*13 

FOR I7.=0 TO 119:C?I%=32:NEXT 17. 

PR0CPAGE 

VDU28*0*24*39*20:COLOUR1:COLOUR128:CLS 
F’* ( NUMBER) ■ * * 

FOR I%=0 TO 119:P*(NUMBER)=P*(NUMBER)+CHR*(C?I%)tNEXT 1% 

REM*** SELECT COLOURS FOR THE PAGE *** 


INPUT'’Type the 
the page ’Q* 


umber (between 0 and 7) for 


the background colour to 


FLOPPY DISKS 

Top quality disks from the leading American 
company "NASHUA”. Boxed in 10's in plastic library 
cases with reinforcement rings. Sample prices for 
10 disks 

5.25" 8" 

Single sided, single density £16.70 £21.50 

Double sided, double density £19.15 £24.00 

Soft & hard sectored disks available; specify when 
ordering, or enquire by phone for full catalogue of 
products. Add 15% VAT and £1.00 per box post & 
packing. 

J&M Computer Accounting, 

9 The Beeches, Station Road, Sutton Coldfield, 

West Midlands B73 5JZ. Tel 021-355-5162 


‘DRAGON 32 
or 

TANDY TRS-80 
Colour? 

Lots of programs- 

lots of useful hints and information EVERY 
single month in ‘ RAINBOW', an exciting new 
200-page magazine from U.S.A. 

Send £1.95 (plus large 56p s.a.e.) for sample 
issue to ELKAN ELECTRONICS (Dept. PCW), 
FREEPOST, 1T Bury New Road, Prestwich, 
Manchester M25 6LZ or telephone 
061-798 7613 (24 hour service). 
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PROGRAMS 


BACKCOL<NUMBER)=FNINTEST(Q$»0»7)!IF BACKCOL(NUMBER)<0 THEN 3250 
PRINT''Now give the colour numbers (between 0 and 15) to be used for ea 
ch line* ■"'A maximum of 3 different colours can be used per ' Rase' * * ' *F'r 
ess RETURN after each number*'» 

NC0L=0 

FOR 1=1 TO 6 

VDU28»5f19» 9»13 
INPUTTAB(0»1-1>Q$ 

VLMJ28> 0,24 > 39 r 20 J CLS 

COL(IrNUMBER)=FNINTEST < Q$ y Or 15)♦ IF COL(IfNUMBER)<0 THEN 3300 
PROCCHECKCOL(TrNUMBER):IFS=-1JHEN 3300 
NEXT I 

INPUT''Do «ou wish to type in any more 'Paces' <Y or N) ’rG$JIF Q$=‘N* 0 
R G$="n' THEN 3450 ELSE IF Q$<>'Y' AND QfO'w' THEN 3400 
VDU 26JCLS 
NEXT NUMBER 

INF’UT'Do you want to save the display (Y or N)"»Q**IF Q$='N’ OR G*= , rr' THE 
N 3470 ELSE IF Q*<>‘Y' AND THEN 3450 

PR0CFILE0UT 

PRINT'‘The display is about to start. It will loop round printing your me 
ssaae until you press ESCAPE to stop.' 

TEMP=INKEY(800) 

ENDPROC 


DEF PROCCHANGECOL(P) 

REM*** ASSIGN PHYSICAL COLOURS TO LOGICAL COLOUR NUMBERS *** 

VDU19»0»BACKCOL < P)»0»0»0 
GCOLOr128JCLG 
F0RI=1T06 

VDU19»LCQL <I»P)»COL < I»P) *0,0*0 
NEXT! 

ENDPROC 


DEF PROCCHECKCOL < I * P > 

REM*** CHECK THAT NOT MORE THAN 3 COLOURS PER PAGE ARE USED *** 

S=0tIF 1=1 THEN 3770 
FGRJ=1T0I-1 

IF C0L<J»P)=C0L(I*P) THEN S=1JLCOL(I*P)=LC0L(J*P> 

NEXT J 

IF S=1 THEN ENDPROC 

NC0L=NC0L+1JIF NC0L>3 THEN PRINT'Only 3 different colours can be used.'JNC 
0L=3JS=-1JENDPROC 
LCOL < I * P)=NC0L 
ENDPROC 

DEF FNINTEST(Q$ * START *LAST) 

REM*** GENERAL INPUT ROUTINE FOR NUMBERS *** 

T=ASC(G$ > ♦ IF T<40 OR T>57 THEN NG=-i:G0T0 3890 

T=VAL < G$ >♦IF T<START OR T>LAST THEN PRINT''Type a number between ' »ST ART*' 
and '*LAST*' only.'JNQ=-l ELSE NG=T 

=NG 

DEF PROCPAGE 

REM*** MINI TEXT EDITOR FOR INPUT AND CORRECTION OF THE 'PAGE' *** 

*FX4 *1 

p%=o:np%=o 

T%=GET 

IF TZ=13 THEN 4900 
IF T%<32 THEN 4040 
IF TX=136 THEN S%=-1JG0T0 4500 
IF T%=137 THEN SZ=i:G0T0 4500 
IF T%=138 THEN SZ=20tG0T0 4500 

IF T%=139 THEN SX=-20JG0T0 4500 

IF T%=127 THEN 4600 

IF PX<NP% THEN 4750 

vdu tx:c?pz=tx 

IF PZC120 THEN NP%=PX 
PX=P%+liS%=0 

REM*** CHECK AND UPDATE P% *** 

TEMP%=P%+S% 

IF TEMPX<0 OR TEMPZ>119 THEN TEMPZ=0JSX=0:VDU30 
PZ=TEMPX J IF SXOO THENVDU TX-128 
GOTO 4040 

) REM*** DELETE CHARACTERS *** 

) IF PZ=0 THEN 4040 
) 0DU8JXZ=P0S:Y%=VP0S 
> FOR I%=P% TO NPZ 
) UDU C?IXJC?(IZ-1)=C?IX 
) NEXTIX 
) VDU 32JC?NPX=32 


LEADS 


AT LAST! THE RIGHT LEADS AT THE RIGHT PRICES 

FULL36 WAY CENTRONICS PRINTER.£11.95 

FU LL 25 WAY RS2 32C (V24).£13.95 

(add £2 per metre for custom lengths of the above) 

REDUCED RS2 32C (6 main signals).£11.50 

BBC MICRO TO CENTRONICS PRINTER.£11.95 

BBC MICRO TO RS2 32C.£8.50 

DRAGON TO CENTRONICS PRINTER.£11.95 

EPSON HX-20 TO RS2 32C.£7.95 

EPSON HX-20 TO HX-20 VIA HIGH SPEED l/F.£5.95 

ORIC-1 TO CENTRONICS PRINTER .£11.95 

(add£1 per metre for custom lengths of the above) 

ALL STANDARD LEADS ARE 1 METRE LONG 

LEADS MADE TO ORDER AND VOLUME DISCOUNTS AVAILABLE 

ALL PRICES INCLUDE VAT BUT ADD 75p FOR P&P 

CHEQUE WITH ORDER PLEASE TO: 

H HIGH TECH DEVELOPMENTS LTD., 

46 THETININGS, CHIPPENHAM, 

WILTS. SN153NA. TEL. 0249 - 650326 


SECOND USER EQUIPMENT BARGAINS 
01-450 2417 01-4509763 

Samples of stock 
IMS System £4000.00 
comprising Intertec VDU, 12 flock S100 
Slot card cage and power supply with ZXA. 

64K dynamic RAM 2 RS232 port. 

120 CPS by directional printer, 

three 8" floppy disk drives with controller, 

all in attractive teak finish desk. 

OUR PRICE £1850.00 

Zilog NCZ 10 flask, 5 systems specification as 
above except not SI00 bus, and CIFER VDU. 
OUR PRICE £1700.00 

Various other well known makes of second use 
Micro Systems and Mini Systems. All at amazing 
prices. Prices exclude VAT and delivery. 


**★ For the Best Prices Ever *** 

STOP & PHONE US NOW * 01-6831181 (PBX) 

We can match any price advertised 


rff Croudon 

ILL fflkros 



Computers: 


Dragon 32. 

.... £170 

Sharp MZ80A. 

.. £434 

Sharp MZ80B. 

£869 

Osborne 1 . 

£1206 

Sirius 1 .... 

. £2215 

IBM PC . 

£2620 

SeikoshaGPlOO .. 

.... £176 

Smiths CoronoaTPI 

£430 


Epson MX80FT3 £325, MX82FT £355, MX100 £420 
OKI 80 £210, 82A £299, 83 £431, 84A £795 
RICOH Flowriter .£1350 TEC Starwriter FI 0 ... £950 

Cables: 

Standard.£20 Special.£35 

Drives: 5V4" Top Quality Please add V.A.T. 

SS48tpi .£137.50 anddelivery: 

DS 48 tpi .£162.50 Computers .£15.00 

SS96 tpi .£187.50 Printers .£10.00 

DS96tpi . £200.00 Paper (Box) .£2.00 

Cases and PSU available. Disks (Box) .£1.50 

Please ring for prices. 


**Wide range of paper, diskettes and software available** 
for immediate delivery on MAILORDER 

Ring now for help 

THE MICRO-COMPUTER PROFESSIONALS 

Cheques to. Croydon Micros or 

20-28 Whitehorse Road, VISA ACCESS 

Croydon, Surrey CR9 2HQ AMEX DINERS 

Showroom open: Tuesday to Satu rday 10 to 1 & 2 to 6pm 

Proprietor: Frontrealm Ltd (T/A) Incorporated in England No: 1593574 


calcsheet?8 

financial planning and modelling 
for the CBM 8032 and CBM 8096. 

NOT JUST ANOTHER SPREADSHEET PROGRAM 
BUT A COMPREHENSIVE SUITE OF PROGRAMS. 

IT WILL sense automatically if you have a 32K or 
96K machine. 

IT WILL create dt (TM) data transfer files which 
can be accessed directly, via the calcsheet78 
(TM) or word processing programs (eg WordPro). 

IT INCLUDES a specimen VAT spreadsheet which 
will calculate tax paid and received and how much 
tax due to or from the Customs for each quarter. 

IT INCLUDES examples of invoicing and book¬ 
keeping using the spreadsheet. 

Concise, comprehensive manual supplied. 

All this for just £75 inc VAT (plus £1 p&p). 

Manual only £5 plus 50p p&p (deductible if 
calcsheet78 (TM) is ordered subsequently. 

Also available: USING VISICALC, a simple guide 
to the world’s most famous spreadsheet program 
(£5 plus 50p p&p). 

Available soon: Victory over B*A*S*I*C, a 
programming manual for the VIC20 user (£2.50 
plus 50p p&p if ordered now, £4 plus p&p if 
ordered after publication). 

ESSENTIAL SOFTWARE 

4 Fanshaw Avenue, Barking, Essex 


feg^H=[.]=kT 


/fl COMPUTERS: Osbourne Specialist 

Atec: FP1500-25 printer 
(25 C.P.S. Daisywheel) £300.00 +V.A.T. 
Whenyou buy your Osbournefrom us. 


01-2282207 
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COMPUTER CORRESPONDENCE 
COURSES 


The course is suitable for the complete 
beginner, business people, teachers, and 
the hobbyist. The computer that is used is 
the DRAGON, which is ideal for teaching 
the many skills encompassed by the 
BASIC programming language. 

Cost of Course 

Including computer: .£262.40 find! 

Excluding computer: .£89.50 linen 

Price per Module: .£8.95 (incl) 

For full details write encl. SAE to: 


COMPUTER CORRESPONDENCE 
COURSES 

Churchway, West Ilsley, Nr Newbury, 
Berks RG160AH 


HOMAC £ 12.50 

ZX Home Accounting System 

- Database of up to 1,000 records for bookkeeping 
and financial forecasting. 

- Fast data entry. 

- Manages most accounts: bank, credit card, cash, 
savings, standing orders, direct debits etc. 

- Predicts credit card bills. 

- Up to 94 account headings covering an 
eighteenth month period with annual carry forward. 

- Printed or displayed summaries and statements 
for any account or period. 

- Uses any single currency as base. 


MULTIPLE REGRESSION 
ANALYSIS Eio.oo 

ZX implementation of 
statistical technique 

- Stepwise insertion and deletion of variables. 

- Lagging of variables. 

- Full statistics and tables of residuals. 

- ZX 81: Range of matrix sizes: 

2 x 623 

5 x 190 Approximately 

9 x 33 5000 extra items 

- Sample data on UK Money Supply figures in¬ 
cluded. 

- Extensive facilities for automatic processing. 

- Data-accessible for logarithmic analyses etc. 

Please state if ZX 81 (16K) or Spectrum (48K) 
version is required. 

Prices include cassette, instructions and p&p. 

David Martin Associates 

71A Princes Road, Richmond, Surrey 
TW10 6DQ 

Telephone: 01-9481053 


PROGRAMS 


4670 VDU 31»XX»YX 
4680 NPX=NPX-1 
4700 FX^PX-l 
4710 G0T04040 

4739 J 

4740 REM**# INSERT CHARACTERS *** 

4741 { 

4750 IF NPX=119 THEN 4040 
4760 VDU TZ. 

4770 XX=PGS:YX=VFOS 
4780 T1X=C?F'X:C?PX=TX 
4790 F0RIX=PX TO NFX 
4800 VDU T1X 
4810 T2X=C?(IX+1) 

4820 C?(IX+1) = T1X 

4830 T1X=T2X 
4840 NEXT 1% 

4850 VDU31»XX r YX 
4860 NPX-NF'X+l«PX=PX+1 
4870 GOTO 4040 

4889 ! 

4890 REM**# CHECK FOR END OF INPUT *** 

4891 J 

4900 XX=P0SJYX=VP0S 

4910 VDU28f0»24»39»20JCOLOUR11 COLOUR128JCLS 

4920 INF , UT /, Do you want to make any further changes to the 'Page' (Y or N) •r0$ 
:IF Q$ ='N' OR G*=’n' THEN 4980 ELSE IF G$<> , Y* AND Q$<>’y' THEN 4920 
4930 VDU28 >10»19 ? 29»13 J COLOURO JCOLOUR129 
4940 VDU31f XX»YX J GOTO 4040 
4980 *FX4 1 0 

4990 ENDPROC 

4991 : 

♦SPOOL 


PART 1 : BASIC Language Program "BIOPRINT" 


Program 
l of the Month I 


PET Billy 

by Bob Chappell 


Maths teaching programs have been fea¬ 
tured within these pages before. But this 
one is probably the most comprehensive 
we’ve ever had. It’s for children of early 
primary school age. Not only does it handle 
addition/subtraction, but it also deals with 
multiplication/ division. 

Sums are printed in large-sized and 
easily read characters which attract and 
keep attention easily. Wrong answers are 
explained and corrected with a ‘revision 5 
facility. Billy is, if you like, an arithmetic 


teacher in a computer. 

The graphics are clear and a wide choice 
of difficulty levels/types of sum combin¬ 
ations are possible. It would certainly come 
in useful in a classroom where the novelty 
of having a computer replace the teacher for 
half an hour or so could well reinforce what 
is learnt by the pupils. 

Billy presents no complications in its use 
— all necessary explanations are given. It 
was tested on a 3000 series PET. 


REM**£ILLY**BQB CHAPPELL**##*****#***14/2/82#**#* 

P0KE53468,12- R=RNH < -TI ;> 

DEFFNA<X>=INT<X*RND<1>+1> 

DEFFNB < DL >=I NT C < DU-DL+1 > *RNIi < 1 > +IiL > 

GOSUB930 
NT=0 •' GOSUB640 

HL=LV<LV> : DL=riV<LV. 0> : riU=DV<LV, 1 

T-0 : GOSUB520 : FOR J= 1TOTQ •’ PR I NT " SI" THE < 12 >; Q $t " « 

ONSGGOSUB140,200,260,290.. 320 ■ NEXT 
3 GOSUB830:PRINT ,, .T»»**Mi'OU SCORED"T"OUT nF"TQ"ll." 

3 G0SUB526:GOSUB520 : GOSUB830:1 FT=TQTHENGOSUB580 : GOSl JB83R:GRTfi60 
A GOSUB830 : PRINTMQT : GOSUB520 : G0SUB838 : GOTO1620 
3 REM*#fiDH 
3 N3=FHAC fiL > 

5 N1=FNRC RL>:IFN1>N3THENV=N3:N3=H1:N1=V 
3 IFN1=N3THEN150 
3 N2=N3-H1 : GOSUB330 
3 RETURN 
3 REM##SUBTRflCT 
3 N3=FNRCRL> 

3 N1=FHRCRL> • I FN 1 <N3THENY=N1 : N1 =N3: N3=V 


BBC MODEL B (32K MODEL A) 
£££’s TO BE WON WITH 
SUPER DRAGSTER 


For 1 or 2 players. 

Design your DRAGSTER and race it against a 
friend or the computer. Too heavy - it won’t move! 
Too clumsy - it crashes! reving engines, crash noises, 
hi-score, victory tune-superb sound and graphics. 
BEWARE THE SUPER DRAGSTER! What is it? 
Beat the computer - if you can - and find out. Great 
game with money prizes. Competition details with 
each program. Previous knowledge of dragsters not 
required. A winner every month - it could be you. 
Only £5.95. 

Cheque/PO to: Bugbear, Dept PCW4, Nicholson 
Buildings, Templetown, South Shields, Tyne 
and Wear, NE33 5RZ. 


I THE P OWER 



The WJ S J 

Uninterruptable 

Power Supply which will: 

* Continue to operate your Micro Computer System when the 
mains electricity supply fails 

* Suppress dangerous spikes and surges 

* Stabilise voltage and frequency to your sensitive equipment 

Operate your Micro/Disk/Printer System from a Power 
Bank and forget about a disabling break in the electricity 
supply. 120 VA UNIT £320.250 VA UNIT £450. 

Please contact: Power Testing (Sales) Ltd, on 0277 233188. 
Telex 24224 Mon ref G (ref 586). 65a Shenf ield Rd, 
Brentwood, Essex CM15 8HA. 


pet/vic printer. 

For £79.90 (inc. VAT) 


Put a ZX Printer (£59.95 from Sinclair) on your 
PET/VIC using the SOFTEX PRINTERFACE 
— costing only. £19.95 plus £1 p&p. 

* Very high-resolution graphics 

* Full VIC/PET characters 

* ±2 column printer with superb formatting 
facilities 

* Use as normal PRINT/LIST syntax 
Send orders/enquiries to 
SOFTEX COMPUTERS, 

37 Wheaton Road, Bournemouth BH7 6LH 

Telephone 0202 422028 

Please state exact comnuter model. 
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PROGRAMS 


220 IFNI=N3THEM210 
230 N2=H1-N3:GOSUE330 
240 RETURN 
250 REM#*MULTIPLY 

260 N2=DT < FNB < DL ) > : N1 =FNR < 12 ) : N3=N 1 #N2: GOSUB330 

270 -RETURN 

280 REM##DIVIDE 

290 N2=DT<FNB<DL >> = N1-FNfl<12)#N2•N3*N1/N2 = GOSUB330 
300 RETURN 
310 REM##MIXED 

320 SG=FNR<4 >•ONSGGOSUB148,200,260,298 : SG=5:RETURN 
330 REM##GRflPHIC NOS 
340 Ml*=MID*<STR*<N1>,2> 

358 N2*=M I D* < STR* < N2 >.. 2 > . j 

368 N3*=MID*<STR*< N3),2) 

370 GOSUB830 : K1=11 : LN=LEN<N1*)■IFLN=3THENK1=6 
380 FORK»lTOLN:N=VAL<MID*<N1*,K,1)> 

390 PRINTLEFT*<EC*iKl);N*<N>; =Kl*Kl+6 
400 IFN=1THENK1=K1-4 
418 NEXT : PR I NT •' PR INTNC* i S* < SG >; 

428 K1=30:LN=LEN< N2*) = IFLN-3THENK1=25 
430 FORK-1TOLN : N=VftL<MID*<N2*,K,1)) 

440 PR INTLEFT* < EC*, K1); N* < N >; : K1 =K 1 +6 

450 IFN=1THENK1=K1-4 

460 NEXT:PRI NT:PRINTS*<5 > j 

470 GOSUB860=PRINTMD*=GOSUB850:IFVfiL<B*>=N3THENT=T+1:PRINTRR* : GOT0510 

480 PRINTWfl*=GOSUB520 : PRINTMD* : GOSUB850 

490 NT*NT +1:NG<NT,1)=N1:NG <NT,2 > =N2 = NG <NT,0)=SG 

580 PR I NT " m" TAB <10 >7 N1; SS* < SG >; N2 j "="•; N3 

510 GOSUB520:RETURN 

520 FORK= 1TOPP '• NEXT: RETURN 

530 PR I NT" t»»*»**»»l" N1; SS* < SG >; N2;"="; N3 

540 PRINT")SW*WS PLEASE PRESS THE SPACE BAR *3" , 

550 GETfl* : IFR*=""THEN550 | 

560 IFfl*O n " THEN550 
578 RETURN 

589 PR I NT " TTTTTn" BP* : GOSUB520 

590 FOR J= 1TO40 : PR I NT ".«««««««" TAB < 7 ) " ### "; T AB < 27 ) " +** 11 

600 PR I NT " j NM* j TAB < 19 > " t" ; TAB < 38-LEN < NM* ) ); NM* • PR I NT BP* 

6 10 pr i nt " mmam u tab< 7 >"—"; tab< 27 >"—" 

620 PR I NT" ; NM*TAB < 19)" 50 d"; TAB <38-LEN < NM* ) >; NM* 

630 PR I NT" d" BP* : NEXT : RETURN 
640 GOSUB1550 

658 PR I NT "******11. + ADD IT ION 

660 PR I NT" ******12. - SUBTRACTION 

670 PR I NT 11 ******13. X MULTIPLICATION 
680 PRIN^i»»»*il4. "SS*<4>" DIVIDE 
690 PR I NT ****15. MIXED 

700 PR I NT "******!&. START AGAIN 


IA REAL-TIME 
CLOCK CARD 

for ACORN/CONTROL UNIVERSAL SYSTEMS 


#* ps W if 

I I MS . ■= 


;•!; - #■; i n \n 

•'ll it! 

s vRB 


RTC/4K CMOS Memory/VIA/Acoustic 
Price: £129.00 +VAT 

\A/p plcn Qtnrt ■ 

☆ CPU CARD 6809/6502 ☆ FDC CARD 

☆ MEMORY CARD ☆ FLEX DOS 

☆ INPUT/OUTPUT CARDS ☆ CUBE SYSTEM 

☆ GRAPHICS DISPLAY CONTROLLER 

☆ VDU/PRINTERS AND EPROM PROGRAMMERS 

and much more! 






For details ring or write: 


^A MICROSYSTEMS CONSULTANTS LTD 
I 67 Dinorben Close, Fleet 
■ Hants GU13 9SJ. 

TELEPHONE: (02514) 22397 


Name: . 

Company: 
Address: .. 


650 PRINT"?**Mill. + ADDITION 
660 PR I NT "******£•:. - SUBTRACTION 

670 PR I NT 11 ******13. X MULTIPLICATION 
680 PRIN^»»»*il4. "SS*<4>" DIVIDE 

690 PR I NT " **»»»»N. MI XED 

700 PR I NT "******16. START AGAIN 

710 GOSUB1610 

720 SG=VAL (B* ) ■ IFSGC10RSGT6THEN64w 
730 IFSG=6THENRUN 
740 GOSUB1550 
750 PRINT"»W**»**I1. EflSV 
760 PR I NT "******12. HARD 
770 PR I NT" ******13. DIFFICULT 
780 PR I NT "******14. MIXED 
790 GOSUB1618 

300 LV=VAL CB*)■IFLV<1ORLV>4THEN740 
810 PRINT"T;:FORK=1T024•PRINTF*■NEXT'PRINTNC* 

320 PRINT" «HM M ;NM*;TAB <38-LEN<NM* >>;NM*:GOSUBS30 : RETURN 
330 PRINT" m"■ FORK*1T09:PRINTE*:NEXT 
840 PR INT•FORK*1T07 : PRINTNS*:NEXT•PRINT".T‘SI* : PRINTS2* 

850 FORK*1T03•PR INTM* : NEXT:RETURN 
860 PRINT"";•£*="" 

370 GETA* : IFP*=""THEN870 

830 A=ASC ( fi* ) : IF 'I fl= 13ORA=20>FiNI'B*="" THEN870 
830 IFA*13THENPRINT : RETURN 

980 I Ffi=20THENB*=LEFT* B*, LEN< B* :• -1 > : PR I NT" II IS", : G0T087I 
910 IFfl<480Rfl>57THEN870 
920 PRINTfl*; : B**B*+fl* •' GOTO870 
93G PR I NT " 73" ; TAB < 12 > " d BILLV " 

940 PPINT"'!'M5MTt ! NAME IS BILLV. " : PRINT"WLERSE TVPE IN 
950 PPINT" upRESS THE RETURN BUTTON." : PRINT"KIF YOU MAKE A MISiRKE, 
960 PRINT ,: .?PRESS THE DELETE BUTTON. 

970 PR I NT " ; TAB < 12 > ; ' NM*= " " 

980 GETA* : IFA*=""THEN980 

990 A*ASC< R* > : IF < H=130RR=23>RNDNM**""THEN989 
i 000 I FA* 13THENPRI NT ■ NM**LEFT* < NM*, 14 > • GO*TC 1030 
1610 IFR=28THENNM*=LEFT*<NM*•LEN<NM*)-1):PRINT "IS IN ; :GO' 

1820 PRINTA*;:NM*=NM*+fl* : GO;0980 
1030 GOSUB 1550 : PR I NT" iifliJiPPill . 2 SECOND PAUSES 

1040 PRINT H )»i»**l2. 5 SECOND PAUSES 
1050 PRINT"******!::. 3 SECOND PAUSES 


northern 
computers 
offer even more 


Easy parking off the M56 



northern 

micro compulti tyttamt for all applications 


Frodsham 

( 0928 ) 

35110 


OSBOURNE 1 


DOUBLEDENSITY 

PRAXIS 35+Cent 
MX80F/T III 

ADLER TRD170S DAISY 
ET121 

01 Printer Cables £ 

10 Double Density 5V4" SS Disks £ 

Trade enquiries for cables welcomed 

MESHURST LTD 




Churchfield Rd. f Frodsham. Cheshire 
WA66RD 


jfl COMPUTERS: Osbourne specialist 

We specialize: you benefit 
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PUREPAR 

PURE GENIUS FOR THE UNEXPANDED 


VIC-20 


TOWER MAN 

The tower is being invaded by monsters. You must stop them 
by digging holes and burying them. Your only tools are a 
ladder and a spade . £4.50 

ARADILLO 

Save the Aradillos. Help them cross the busy road and avoid 
the alien on the centre island ... £4.50 

SEA WAR 

You are in command of your first battleship in a war where 
everything is against you. Sail past the mine-field. Ward off 
attacks from the air and beneath the waves £4.50 

GOBBLER 

Help the hunger-crazed food-addict eat the eggs before the 
angry chicken gets you ... £3.99 

PONTOON 

Pit your wit against the Vic-Kid (fastest dealer in town). Plays 
to all the rules of this well known card game £3 99 

TRACK TRIALS 

Test your driving skills. See how far you can get round the 
course without skidding or driving into the woods £3.99 

SKI RUN 

Race against the clock in this downhill time-trial. Watching 
out for trees and rocks ... £3.99 

ONE-ARM-BANDIT 

Full nudge-and-hold. Independent reel spin. Break the bank 
before he breaks you .. £3.50 

All these games are for the unexpanded VIC-20 with high 
grade user-defined graphics, realistic sound effects and full 
instructions. They are a must- even for the first time buyer. 

Orders over £10.00 save £1 00 with this advert. 

Send P.O./cheque to 

PUREPAR LTD, 440 Cherry Lane, Liverpool 4 


Programming the 

PET/CBM 

The Reference Encyclopedia 
for Commodore PET and CBM Users 


Comprehensive teaching and reference book on 
programming Commodore’s 2000,3000,4000 and 
8000 microcomputers and peripherals. 

Many programs, charts and diagrams. 17 chapters, 
appendices, and index, iv + 504 pages. Paperback. 
ISBN 0 9507650 0 7. Price in U.K. and Europe 
£14.90 each (includes post and packing). 

LEVEL LTD 

P0 Box 438, Hampstead, London 
NW3 1BH Tel: (01) 794 9848 

Five or more £12.90 each. Plastic covers 45p each. 
From dealers and booksellers or direct: 


Send orders to: 

LEVEL LTD (PCW), PO Box 438, 

Hampstead, London NW3 1BH 

Send . copy/ies Programming the PET/CBM at £14.90 

I enclose cheque/P.O. for £. 


SPECIAL 

COLOUR 

MONITOR 


£49 


sound 

brightness/volume 

controls 

excl VAT 


16 Display Colours, plus Brightness Control Quality 
sound amplifier with real loudspeaker, volume 
control, for big quality sound from your computer. 
If you're interested in having all these features for 
your computer display, then send a stamped S.A.E. 
to us labelled "COLOUR MONITOR". 

ALSO AVAILABLE AT SPECIAL OFFER PRICE 
New 14" COLOUR TV and COLOUR MONITOR with 
all above features, fully tested and with 1 year 
guarantee for only £175 excl. VAT 
EXCLUSIVELY FROM: K.K. ELECTRONICS, 

12 Plumstead High Street, London SE18. 


PRINT’LtfMMtt. 18 SECOND PAUSES 
GOSUE1610 

[1 PP=VflL < E$ > •• IFPP<1QKPP>4THEN1030 
!i PP=PP*2000 
i GOSUE1550 

3 PRINT"M»WM11. 10 QUESTIONS 
t PR I NT" *»»»»»£. 28 QUESTIONS 

J PRINT"»*MM3. 30 QUESTIONS 
) PRINT"»i*MW. 40 QUESTIONS 
1 GOSUE1610 

j TQ=VAL<E$ >•IFTQ<10RTQ>4THENi100 
5 TQ=TQ*10 

J DIMN$<9>,S$<5>,SS$<4>,UK 11>,LV<4>,HV(4,1>,WGC40,2) 
i FORJ=0TQ9 : README<J>■NEXT 
j N$<0>=N$<0>+" ■" :N$<8>=N$<8> + " ■" 

1 DATA" Si ill m >11 ill >H >11 *"■ 

i DATA" 3 >11 >11 *111111 >111111 >11 >11 ■" 

:i DATA" Si >11 >11 >111111 >11 >11 >111111 ■" 

) DATA" Si >11 >11 >11 >11 M >1111 >1111 ■ 11 

i DATA" Zi >111111 >11 >11 >11 >11 >111111 i" 

i data n a >n >ii >n >ii >iiiiii e a >]iim ■" 

1 DATA "a >11 >11 >11 >11 >11 >11 ■" 

i DATA a >111111 »MI >llllll »i»l >111111 >11 >11 >11 ■" 

i FORJ=1T05 :REhDS$<J>:NEXT 
i DflTfl n »»ia >ii >im >im >ii "mm s- 

i data">j* •mill* iiiiHfiii* tiiiiito •", ">i»ii:^>iiii >niBa" 

i DATA" ci>I>I>I>I>I>M>I>I>l>I>lPl>I>I>I>I?I>I» » ft i » » L_ !■>] 111 - 1 11 

j FORJ=1T011 : REflDDT<J):NEXT 
f FORJ=1T04:REftBLVCJ):NEXT 
i FORJ=1TO4:REflDDV<J,0>,BV<J,1>:NEXT 

i BATA2.5.10/3.4.6,. 11.7.8.3.12.10.20.100.100.1.3.4.7.8.11.1.11 
I FORJ=1T04:READSS*NEXT 
t DATA+. -. " X". " H. >1U>11.71" 
t ec$= 

I NCT="S>M>I>M>I>MPl>M»ll»M»Mii»lHMH H 

F$= n a 

E$="M II 

S2$=" 

M$=">ftft»l 

MB$= " cI>I>I>M>IpI>I>I>M>I>IpI>I>I>I>M>1 11 
RR$=" r T*ftftftft»WELL DONE! THAT IS RIGHT. 

Wfi$="millMISORRV. THAT IS WRONG." 

MQ$=" TWIMHMLET S DO SOME REVISION." 

Q*=" QUESTION" 

BP*= u mmt»*mm**** i am so pleased ******" ■ return 

PR I NT" 73"TAB < 10) " S".: - FOR J* 1TOLEN < NM$ > +2: PR I NT" "; : NEXT: PR I NT 
PRINT TAB 1 :; 10)" a "NM$; " " 

PRINTTAB<10)"a"; : FORJ=1TGLEN<NM$)+2 = PRINT" ";:NEXT■PRINT 
PRINT">PLEASE PRESS ONE OF THESE NUMBERS THEN 
PRINT">FRESS THE RETURN BUTTON.IF VOU MAKE " 

PRINT">Fl MISTAKE.PRESS THE DELETE BUTTON." : RETURN 
PRINT">WWW»WHICH NUMBER DO VOU WANT? "; :G0SUB868 : RETURN 
REM**REVISION3f.*>^ 

F0RJ1 = 1T0WT • N1 =WG < J1.1) : N2=WG< J1.2) : SG=NG(J1. @> : PR I NT" 73" 

ONWG<J1.0)GOSUE1900,1800.1660.1670:NEXT:GOTO60 
REM**niVIIiE & MULT1PLV##3ME* 

NL=N1:NC=N2#2+1 : N3=N1#N2 : GOTO1680 
N3=H1/N2•NL=N3:NC=N2*2+1 
IFNL>10THENRETURN 

FOR J= 1TONL : PR I NT" (Hill : FORK= 1T0N2: PR I NT" a ■" j : NEXT 
I FJ=NLTHENPR I NT" 3": GOTO 1720 
PR I NT" >3" 

NEXT 

FORJ=1TONL : PR I NT" : IFJ>1G0T01756 

PR I NT " r".; : FORK= 1TONC ; PR I NT " -"• NEXT: PR I NT "V 1 : GOTO 1770 
i PRINT" h"; = 

FGRK= 1 TONC: PR I NT": NEXTK : PR I NT " H " 

PR I NT JT AB < 4 > " I" i TAB ( NC+5)" I" : NEXT J 

PR I NT " Milll: FORK= 1 TONC = PR I NT " ; : NEXTK • PR I NT 11JM ■ GOSUB530 : RE TURN 
REM####SUBTRflCT REV##* 

N3=N 1-N2: PR I NT " j 

K=0 : FORJ=lTONl ■ PRINT" :*f ". : K=K+1 = I FK>3THENPR I NT : PRINT"»Hllir• K=0 
NEXT : PRINT: G0SUB530 : PR I NT" Will W" ; 

K=0 : FOR J= 1T0N2 • PR I NT" MT i 

K=K+1 = I FK>3THENPR I NT: F*R I NT " >>111111"; ^ K=G 

FORK1=1TO100■NEXT:NEXT 

K=0 : PR I NT " :»»»! ; : FOR J=1 TON 1 : PR I NT" 111"; : K=K+1 
I FK>9THENPR I NT : PRINT ,, )»1MMI ,, ; : K=G 
NEXT:PRINT:GOSUB530 : RETURN 
REM*##*fiDD REV*# 

H3-N1+N2 : PRINT"3HMH"; 


VIC-20 SOFTWARE £4.00 

VIC ASTEROIDS - 100% machine code, with thrust, 
hyperspace, multiple bolts, high score, double size screen, 
sound-effects, joystick options etc. 

VIC INVADERS - The meanest game of Space Invaders you’ll 
ever play. Feature packed, with double size screen, hi-res, 
and all the usual refinements. 

ASTRO SLED - Pilot your sled through the jagged space 
canyon. With over 50 skill levels. 

SPACE FIGHTER - A space dogfight simulator entirely in 
machine code. With 9 skill levels. 

All programs are available on cassette for the unexpanded 
VIC-20, at £4.00 each (post free). Please state VIC-20 and 
mention PCW when ordering. For more information (with 
photos) send an SAE. 

Excellent dealer discounts available 

ARCADIA SOFTWARE 

FREEPOST (no stamp required) SWANSEA, SA3 4ZZ 


** GROWN OUT OF 
YOUR MACHINE?? 

We want secondhand 
microcomputer 
hard- and soft-ware 

Write with details or telephone 

Business Education Ltd 

(Microcomputing Division) 

103 Great Russell Street 
London WC1 

01-6369612 
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PROGRAMS 


1910 K=0•FORJ=1TON1=PRINT" :*l ", :K=K+1'IFK>9THENPRIN* 
1920 NEXT:FORK1=1TOPP:NEXT 

1930 F0RJ=1T0N2 • I FK>9THENF'R I NT : PRINT"MMiMr 
1940 PR I NT " m" ; : K=K+1 ■ FORK 1 = 1 TO 100 : NEXT NEXT 
1950 PRINT•G0SUB536 RETURN 
REflDV. 



BBC Engine Failure 


by Ian Watt 


This adventure game will run on either a 
model A or B BBC Computer. 

As adventures go, it’s not stunningly 
unusual — but it is fun to play. As with all 
decent adventures you need a modicum of 
patience to play it, but that never did 
anyone any harm. It has to be said that you 
can cheat by following the listing closely, 
but the penalty there lies with your own 
conscience. . . 

By way of an outline, you’re in a 
spaceship whose engines have failed (a dire 
situation) while you’re orbiting a planet. 
The fact that you’re in orbit means you’re in 


danger of burning to a crisp in the planet’s 
atmosphere in just a few minutes. You are 
the hero whose job is to repair the ship and 
therefore save the lives of all the grateful 
crew. 

You must move throughout the ship and 
onto the planet, picking up objects (which 
may or may not be useful) as you go. The 
computer is not above offering its help if 
you ask it nicely. 

Engine Failure is quite straightforward 
to run and contains all the instructions 
you’ll need. 


>L 1ST 

10 REM ENGINE FAILURE BY IAN R. WATT 
20 REM AN ADVENTURE FDR BBC MICRO 
30 DIM E(19) 

40 MODE 7:X=0:W=0 

50 CLS: PRINT'''CHR$129"Do you want the instructions(Y or N) ?";s Z$=GET$:IF Z$ 
”"N" THEN 200 ELSE IF Z*="Y" THEN 60 ELSE 50 

60 CLS:VDU 31,0,12,130s PRINT" If the caps lack is not on then put it"CHR$130" 


70 FOR Z=1 TO 5000:NEXT Z 

80 CLS:PRINT 7 CHR$131" You are orbiting round a planet when "CHR*131"the engi 
nes fail." 

90 FOR Z=1 TO 5000:NEXT Z 

100 PRINT'CHR$132”You have a limited time before the ship"CHR*132"burns up in 
the atmosphere in which to "CHR*132"repair the engines." 

110 FOR Z = 1 TO 7500s NEXT Z 

120 PRINT'CHR$133" You have to direct the computer to "CHR*133"manipul ate t 

he objects you may come "CHR$133"across." 

130 FOR Z=1 TO 7500:NEXT Z 

140 PRINT'CHR$134" The computer has a fairly large number"CHR*134"of commands; 
therefore if one command "CHR$134"does not work then try another." 

150 FOR Z=1 TO 10000:NEXT Z 

160 PRINT’CHR*130" The program is designed so that only "CHR*130"the first th 
ree letters of each command"CHR$130"and object need be typed in,although,if"CHR$ 
130"desired,the full word may be entered." 

170 PRINT' CHR*131" N.B.:To move,,simply type the initial" 

180 PRINT’CHR*134" eg. N for North." 

190 FOR Z=1 TO 15000:NEXT Z 

200 RESTORE 1370:FOR Z=1 TO 19:READ z:E(Z)=z:NEXT Z 
210 CLS:A=1:L=0 
220 RESTORE 

230 W=W+1:IF W>20 AND W<40 THEN PRINT"It is becoming warm." 

240 IF W>39 AND W<60 THEN PRINT"It is hot." 

250 IF W>59 AND W<80 THEN PRINT"It is very hot." 

260 IF W>79 THEN PRINT"The ship is burning up." 

270 IF W=100 THEN PRINT"The ship has blown up.":G0T0 850 

280 IF A=5 AND E(10)<>0 THEN PRINT"You have been shot by guards.":GOTO 850 
290 IF (E< 16)016 OR E <17)016) AND A=5 THEN PRINT"You have caught a lethal di 
sease.":GOTO 850 

300 FOR B=1 TO A:READ A$:NEXT 
310 VDU 31,0,3,130:PRINTA* 

320 PRINT'CHR*131"Evident exits:- RESTORE 580:FOR C=1 TO A:READ D:NEXT:IF D 
<>0 THEN PRINT":North:"; 

330 RESTORE 590:F0R C=1 TO A: READ D: NEXT: IF DOO THEN PRINT" : South; 

340 RESTORE 600:F0R C=1 TO A: READ DsNEXTiIF DOO THEN PRINT": East; 

350 RESTORE 610: FOR C=1 TO A: READ D: NEXT: IF DOO THEN PRINT" : West; 

360 PRINT’’CHR$132"0bjects:- "5 
370 H=0:RESTORE 730 

380 FOR G= 1 TO 19: READ C$: IF E(B)OA OR H=4 THEN NEXT ELSE PRINT"C*; H= 

H+l:IF H< >2 THEN NEXT ELSE PRINT’" "CHR*132;:NEXT 


FREE! DBASE II 


stocks last phone NOW m 


still available m 



microcentres ltd 


Telephone (0295) 

67551 

North Bar, Banbury, 
Oxon. 0X16 OTF 




GOFORTH &*, 

Complete DIY FORTH kit 

Installation manual.£10 

How to do it + model + definitions + editor 
Source code listing for one processor. . . £10 
6502, 6800, 6809, 8080/Z80, 8086/8088, 

9900, 1802 

Manual + one listing.£19 

Ready to run 

Lab Microsystems Z80 FORTH FOR CP/M 

.£45 + VAT 

includes editors; assemblers, utilities, and 
games; good documentation; 8" or 5” formats 
FORTH on disc for most machines inc. PET, 

TRS80, FLEX, CP/M, IBM', and more 
.. from £50 


Microprocessor Engineering Ltd 

21 Hanley Road stiirley 
Southampton SOI 5AP 
Tel: Southampton 775482 


Every computer needs a 

CHATTERBOX! 

‘OK Spock, you win this time. .. 


SPECTRUM 

NASCOM, VIC, PET, 

BBC, APPLE, TRS80, 

IBM, CRAY, ETC. 

(Please state) 

At last! Genuine phonetic synthesis at a sensible 
price. Gives your computer an unlimited vocabulary 
(nothing more to buy!). Self contained speaker/ 
amplifier, Sinclair connector etc, PLUS Expansion 
socket for BIG EARS AND Monitor socket for Music 
Board. Full instructions, technical notes and 
programme examples supplied with this outstanding 
educational unit. COO 

OR COMPLETE D.I.Y KIT Z»3«7 
DEALER ENQUIRIES WELCOME 


As seen on BBC TV “Computer Programme” 

jMBIG 



Hugely successful Speech Recognition System, 
complete with microphone, software and full instructions. 

BUILT TESTED & GUARANTEED ONLY £»*T 

PLEASE STATE COMPUTER: UK101, SPECTRUM, ATOM, NASC0M2, 
Vic 20, Micron, ZX80/81, PET, TRS80, MZ80K, APPLE II, BBC MICRO 

NEW:FAST MACHINE CODE FOR ZX81 SPECTRUM £7.40 


ZX 81 /SPECTRUM ^ 

MUSIC SYNTHESISER (STEREO) J J 
+ 16 LINE CONTROL PORT ^ ~ 


Play 3-part music; sound effects, 

drums etc. Full control of attack, decay / \ 

and frequency. Input/Output lines provide & ■ 

control and monitor facility to; Home Security, Robot Control, 
Model Railway etc. etc. Works with or without 16K RAM. 

Add keyboard to make a live performance polyphonic synthesiser! 
Full instructions/software Included. 


AMAZING VALUE AT ONLY 

Extra 23 way connectors at £2.60 


£19.50 (kit) 

£25.50 (BUILT) 


THE COMPOSER 

Music Programme for above synthesiser. 

Enter and play 3 part harmony. 

Includes demonstration tunes. Recommended £7.40 


All enquiries 
S.A.E please 


COLOUR MODULATOR KIT £15 

RGB in, PAL/UHF out (not for ZX) BUILT £20 


SPECIAL OFFER I.C. 

SPEECH OUTPUT CHIP SX-01 
Phoneme Speech Processor DATA £0.60 


Please add VAT at 15% to all prices. 
Barclay/Access orders accepted by telephone 


\A/II I |/\f\/| 44 Bedford Gardens, _ 

QTI IADT Kensington, W* 

vD I UAH I London W87EH. r\ - 

SYSTEMS Ltd Tel:01-2211131 (sorrynocallers) 


Micromart 

' please call 
Gaye Collins on 

01-636 6890 




J 81 COMPUTERS: Osbourne Specialist 

Atec: FP1500-25 printer 
(25 C.P.S. Daisywheel) £300.00 + V.A.T. 
When you buyyour Osbournefrom us. 


01-2282207 
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BUSI OR VISI? 

Whether you use your computer in an office or 
at home, in industry or university, BUSICALC 
can make it an even more powerful tool. It can 
handle jobs that would otherwise require a 
specially written program - or hours and hours 
of tedious paperwork. Just fill in the numbers 
that you know, then tell BUSICALC how to work 
out the others by entering simple formulae. 
BUSICALC can add or subtract, multiply or 
divide, calculate roots or powers, and perform 
special functions like totalling or averaging rows 
and columns. You can enter text on the sheet 
(for column headings, titles etc) and specify the 
number of decimal places for each calculated 
value - so with the help of a printer you can 
produce really smart reports. 

BUSICALC ‘sheets’ can be saved to disk or 
tape for subsequent reworking, or access by 
other programs. It all sounds so simple that you 
wonder why somebody didn’t think of it before. 
Actually they did - we’re just doing it for a 
quarter of the price! 

BUSICALC is available now for 40 and 80 
column PET/CBM models and for the Com¬ 
modore 64. At just £39 plus VAT (£40.50 on 
disk) it really is incredible value for money! 
Please give details of your equipment when 
ordering. 

SUPERSOFT 

Winchester House, Canning Road, 
Wealdstone, Harrow, Middlesex HA3 7SJ, 
England. Telephone 01-861 1166 


SEARCHING FOR ‘BEST PRICE’ 


FOUND ‘BEST PRICE’. . . 

GOTO 

PET 


RRP 


C2N 

TAPE 

£55 


CBM 

64fc 

£299 


4032 

32K 

£695 

Our own trans¬ 

8032 

32K 

£895 

port delivers 

8096 

96K 

£1195 

nationwide 

DISK DRIVES 


weekly. All you 

2031 

170K 

£395 

need is our Best 

4040 

343K 

£695 

Price Quotation. 

8050 

1M 

£895 

Contact us Now! 

8250 

2M 

£1295 

For Super 

9060 

5M 

£1995 

Service. 

9090 

pD TMT 1 

7,5M 

£2495 


rrvllN 1 J 

4022P 

Cj 

80COL 

£395 


8023 

136COL 

£895 


8300 

DAISY 

£1395 


VAT TO BE ADDED @ 15% 

CARRIAGE - £5 PER ITEM 

IF YOU KNOW WHAT YOU WANT WHY 

WAIT? 




THESE ARE THE PRICES YOU NEED 


ORCHARD COMPUTER SERVICES 


Orchard House, 21 St Martini St 
Wallingford, Oxon 
Tel: Wallingford (0491) 35529 
Open 6 days per week 




^HMEIt 

VIC £129 plus VAT- 

DRAGON 32 £173 plus VAT 

SHARP M280A £433 plus VAT 

ATARI 400 (16K) £164 plus VAT 

ATARI 800 (1 6K) £390 plus VAT 

EPSON HX20 £402 plus VAT 

VIDEO GENIE (16K) £299 plus VAT 

Coming soon ORIC 1. 

+ software, books, chess computers 
+ Intellivision + Ace TV games 
+ SF, Fantasy & Wargames 

DDIPUTHM 24,GLOUCESTER 

Dnlurl I UIM TEL 0273 698424 


PROGRAMS 


390 PRINT’’CHR*133"Inventory:- 
400 F=0:RESTORE 730 

410 FOR G=1 TO 19:READ C*:IF E(G)<>0 AND E(G)<>-1 OR F=4 THEN NEXT ELSE PRINT" 
:";C*5":";:F=F+1:IF F<>2 THEN NEXT ELSE PRINT’" "CHR*133;:NEXT 

420 VDU 31,0, 13, 129: PRINT" L - 3 " 

430 VDU 31,0, 17, 129: PRINT" C-D":VDU 31,0,15 

, 134 ’ 

440 INPUT"Command? "B* 

450 CLS:VDU 31,1,19 

460 IF LEFT*(B*,3)="WEA" OR LEFT*<B*,3)="ENT" OR LEFT*(B*,3)="EXI" OR LEFT*(B* 
,3)="EAT" THEN 620 

470 IF LEFT*(B*,1)<>"N" THEN 480 ELSE RESTORE 580:F0R C=1 TO A:READ D:NEXT:IF 
D=0 THEN 530 ELSE 520 

480 IF LEFT*(B$,1)<>"S" THEN 490 ELSE RESTORE 590:F0R 0=1 TO A:READ D:NEXT:IF 
D=0 THEN 530 ELSE 520 

490 IF LEFT* <B*,IX >"E" THEN 500 ELSE RESTORE 600:F0R C=1 TO A:READ D:NEXT:IF 
D=0 THEN 530 ELSE 520 

500 IF LEFT * (B*, 1) <> I, W“ THEN 510 ELSE RESTORE 610:F0R C=1 TO A: READ D: NEXT: IF 
D=0 THEN 530 ELSE 520 
510 GOTO 620 

520 A=A+D:IF A=12 THEN 1080 ELSE 220 
530 PRINT"No exit!" 

540 GOTO 220 

550 DATA Control room,Living quarters,Medical quarters,Teleport term!nal,Mine 
on planet 

560 DATA Computer storage banks,Cargo hold,Shuttle bay,Inside of shuttlecraft, 
Engine servicing room 

570 DATA Weaponry,Right engine,Left engine,Supply depot,Workshop 

580 DATA 0,-1,0,0-“, 3,O,0,0,-3,0,0,-2,0,0 

590 DATA 1,0,3,0,0,0,3,0,0,0,2,6,0,0,0 

600 DATA 0,1,0,-2,6,1,0,-2,0,0,-3,-2,0,-3,-2 


THEN 500 ELSE RESTORE 600:FOR C=1 TO A:READ D:NEXT:IF 
THEN 510 ELSE RESTORE 610:FOR C=1 TO A:READ D:NEXT:IF 


580 DATA 0,-1,0,0-“, 
590 DATA 1,0,3, 0,6,6 
600 DATA 0,1,0,-2,6, 
610 DATA 0,2,-1,0,0, 
620 M=0:N=0:0=0:IF L 
0 ELSE IF LEFT*(B*,.3) 


0, 3, 0,0,0,3,0,0,0,2,0,0,0,0 
1,0,-2,6,1,6,-2,0,0,-3,-2,0,-3,-2 
2 , -1 , 0 , 0 , 2 , -1 , 3 , 0 , 2 , 3 , O p 2 » 0 , 0 

i: 0=0: IF LEFT*(B*,3)="TEL" THEN 860 ELSE IF LEFT* (B*, 3> ="OUI " THEN 8 
FT*(B*,3)=”HEL" THEN 1040 


carrying it.":GOTO 220 


630 RESTORE 760:FOR 1=1 TO 11:READ C*:IF LEFT*<B*,3)=C* THEN M=I 
640 NEXT I: IF MOO THEN 660 

650 PRINT"I do not understand you.":GOTO 220 

660 RESTORE 730:D*=RIGHT*(B*,3):FOR J=1 TO 19:READ C*:C*=LEFT*(C*,3) 

670 FOR K=4 TO 15:IF LEFT*(D*,1)<>" " AND C*=MID*(D*,2,4) THEN N=1 
680 IF C*=MID* < D*,2,3) THEN 0=J ELSE D*=RIGHT*(B*,K) 

690 NEXT K: NEXT J:IF .000 THEN 700 ELSE PRINT "Pardon?": GOTO 220 
700 IF N=1 THEN PRINT"Learn to type." 

710 ON M GOTO 780,B90,940,970,1090,1130,1170,1200,1240,1270,1300 
720 GOTO 220 

730 DATA BLUE BUTTON,RED BUTTON,YELLOW BUTTON,LIGHT-BLUE,LIGHT-RED,LIGHT-YELLO 
W 

740 DATA ASTRAGEM,SHUTTLECRAFT,FLOPPY DISK,ZAPPERGUN,SPACESUIT,SCREWDRIVER,PAN 
EL,LEVER 

750 DATA JEWEL-SOCKET,WATER,TABLET,PLIERS,PCB 

760 DATA PRE, GET, DRO, INS, WEA, ENT, EXI, UNS, PUL, DRI, EAT 

770 PRINT"I cannot do that.":GOTO 220 

780 IF 0>3 THEN 770 

790 IF 0=2 AND E<15)=16 THEN 1330 

BOO IF 0=2 AND E<5X>1 OR 0=1 AND EC4>=1 OR 0=3 AND E<6)=1 THEN PR I NT "The ship 
has blown itself up.":GOTO 850 

810 IF 0=3 AND E<4)=1 THEN PRINT"A yellow light comes on.":E(4)=16:E(6)=1:GOTO 
220 

820 IF 0=1 AND E(6)=l THEN PRINT" A pcb has just materialised in part of the s 
hip.":E(6)=16:E(19)=10:GOTO 220 

830 IF 0=1 OR 0=3 THEN PRINT"Nothing happens.":GOTO 220 

840 PRINT"The teleport has been activated.":L=1:E(5)=16:GOTO 220 

850 VDU 23j11,0j0;0;0»31,5,23:PRINT"Press space to start again*":IF INKEY*(50) 

= ■■ » VDU 23; 11,255; o;os o; : GOTO 40 ELSE VDU 31,5,23: PRINT" 

":IF INKEY*(50)=" " VDU 23;11,255;OS0;OS:GOTO 40 ELSE 850 
860 IF L=0 OR A< >4 AND AOS THEN 770 

870 IF A=4 THEN A=5 ELSE IF A=5 THEN A=4 

880 PRINT"0.K.":GOTO 220 

890 IF 0<7 OR 0=8 OR 0=13 OR 0=14 OR 0=19 THEN 770 
900 IF F=4 THEN PRINT"I am carrying too much.":GOTO 220 
910 IF E(0)< >A THEN 930 
920 E(0)=0:GOTO 880 

930 PRINT"I do not see it here.":GOTO 220 

940 IF E (0) < >0 AND E <0)0-1 THEN PRINT" I am not carrying it.": GOTO 220 

950 IF H=4 OR A=1 THEN PRINT"I do not see a place to put it.":GOTO 220 

960 E(0)=A:GOTO 880 

970 IF 009 AND 007 AND 0015 THEN 770 

980 IF E (0) < >0 AND E (0)0-1 THEN PRINT" I do not have it to insert.": GOTO 220 

990 IF AOl AND 0=9 OR 0=7 AND E (15)00 OR 0=15 AND AOIO THEN PRINT" I do not 

see a place to insert it.":GOTO 220 
1000 IF 0=7 THEN E(O)=16:E(15)=-l:GOTO 880 
1010 IF 0=9 THEN 1030 

1020 IF 0=15 AND E(18)=0 THEN E(0)=16 ELSE 770 
1 1030 PRINT"A red light comes on.":E(5)=1:E(4)=16:E(9)=16:GOTO 220 
1040 IF A=1 AND E(9)=0 THEN PRINT"Try inserting the floppy disk.":GOTQ 220 
1050 IF A=13 THEN PRINT"Try unscrewing the panelGOTO 220 

lU6u IF A=2 OR A=3 THEN PRINT” A tablet taken with water prevents the catching 
of a lethal disease.":GOTO 220 
1070 PRINT"There is no help available to give.":GOTO 220 

1080 PRINT"Your pet ORIGONK has mistaken you for an intruder and has killed yo 

u.":GOTO 850 
1090 IF OOll THEN 770 

1100 IF EIOIOO AND E (0)0-1 THEN PRINT" I am not carrying it.": GOTO 220 
1110 IF E(0)=-1 THEN PRINT"I am already wearing it.":GOTO 220 
1120 E(0)=-l:GOTO 880 
1130 IF 008 THEN 770 

1140 IF AOB THEN 930 _ 


TELEPRINTER HANDBOOK 

Now back in print at last, this book is a 'must' for 
anyone using one of these machines as a low-cost 
route to 'hard copy'. System descriptions and 
invaluable maintenance data for most of the 
popular models are provided. Fully illustrated with 
hundreds of line diagrams and many close-up 
photos of particular equipment features. (Note: 
interfacing with personal computers is not covered 
but see, for example. The poor man's printer', 
PCW Dec 1978 or 'Hard copy at a soft price', PCW 
May 1980). 

368pp; hardbound; 246 by 184mm; second edition 1983 
Price: £12.00 (£13.84 by post from RSGB) 

Radio Society of Great Britain 

Alma House, Cranbome Road, Potters Bar 
Herts EN6 3JW Tel: Potters Bar 59015 


SOFTWARE 


TRS-80& VIDEO GENIE: 

GENERAL LEDGER (disk only). 

(Trial balance, profit & loss, 
balance sheet, VAT report, banking, & 
print of all records oranyA/c number) 

£74.75 

SINCLAIR; 

ZX81 Pools. 

£4.00 

Spectrum Pools. 

£4.95 

(All prices inc. V.A.T. and P & P) 


Always interested in receiving programs for above 
machines. 25% Royalties given. 

KRICON LTD. 

11 Medway, Hailsham, E. Sussex BN27 3HE 
(0323)846110 
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PROGRAMS 


IF E< 11)0-1 THEN PRINT "You have been destroyed by nerve gas.": GOTO 85 
A=9:GOTO 220 
IF 008 THEN 770 

IF A< >9 THEN PRINT"I am not inside it.":G0T0 220 
A=8:GOTO 220 
IF 0013 THEN 770 
IF AO 13 THEN 930 

IF E( 12)00 THEN PRINT" I need a screwdri ver. " : GOTO 220 
E(14)=13:E(13)=16:GOTO 880 
IF 0014 THEN 770 
IF E(14)OA THEN 930 

PRINT"A blue light comes on.":E<4)=1:E(5)=16:GOTO 220 
IF 0016 THEN 760 

IF E(0)< >0 THEN PRINT"I do not have any water.":GOTO 220 
E(0>=16:GOTO 880 
IF 0017 THEN 760 

IF E(0)< >0 THEN PRINT"I do not have a tabletGOTO 220 
GOTO 1290 

PRINT"Congratulations-The ship is now fully operational." 

Q=100-W:IF Q>X THEN X=Q 

PRINT'"Score=";Q;" Best score=";X 

GOTO 850 

DATA 1,1,1.16,16.16,5,8,6,11,14,9,13,16,15,2,3,7,16 


ZXS1 Molecular Weight 


by Mike Whitcombe 


Those of you whose occupations are 
scientific will find this program useful. 

It works out molecular weight and 
atomic percentage for various compounds. 
It runs on a 16k ZX81 but could be 
modified to run on a ZX80 with an 8k 
ROM. 

The program is entered from the key¬ 
board and then saved by entering GOTO 
630. Loading it back from tape will then run 

• 5 DIM C*(l,2) 

• 10 DIM A*(20,2) 

• 20 DIM A(20) 

• 30 LET A|(1)="C" 

• 40" LET At(2)="H" 

• 50 LET A$(3)="N" 

• 60 LET Ai(4)=-"0" 

• LET A(l)=12.011 

80 LET A(2)=l*0079 
90 LET A(3)=14*0067 

100 LET A(4)=15*9994 
110 LET A=5 
120 CLS 


it automatically. Initially only four elements 
are ‘known’ by the program, but more can 
be included up to a maximum of 20. This is 
done by increasing the sizes of arrays A$ 
and A. Elements ‘learned’ are retained by 
the program as long as CLEAR or RUN 
are not used. An updated version of the 
program is skved by entering GOTO 630. 
After exiting the program it can be run 
again by typing GOTO 120. 


DRAGON 32/ORIC 1/ZX 81 


HARDWARE SOFTWARE 

Dragon 32 . £199.50 Dragon 32 - Over 72 

Oricl-16K . £99.95 Different Programmes in 

Oric 1-48K .£169.95 stock . from £7.95 

Sinclair ZX81 .£49.95 Sinclair Spectrum from £5.00 

Printers.P.O.A. Sinclair ZX81 . from £4.00 

Cassette recorders .£21.95 B.B.C. from £5.50 

Joysticks.£19.95 

ALL PRICES INCLUSIVE OF V.A.T. 

Please send for detailed price list. 

Come to the experts 
All equipment expertly demonstrated, 
with full support and back up. 

MOBILE MICROS, Home Computer Centre, 

2 Castle Street, Thornbury, Bristol. 
TELEPHONE; THORNBURY (0454) 418383 
OPEN: Monday - Friday 9.00 - 5.30; Saturday 9.00 - 1.00 


THE 

FREE! DBASE II 
still available 
stocks last phone NOW 


microcentres ltd 


Telephone (0295) 

67551 

North Bar, Banbury, 
Oxon. 0X16 OTF 



AT LAST COMPUTER 
FURNITURE MADE 
BY A COMPUTER,^ 
COMPANY ^ 


r Full range 
available at 
competitive prices. 

I Dealer enquiries invited. 


MB 



1 OFF 

25.99 

100 

4116.20ns 

.80 

.75 

.68 

4116.250n/s 

.75 

.70 

.55 

211 4.300n/s 

.85 

.80 

.75 

2114.L.200n/s 

.95 

.87 

.83 

4516.100us.BBC Ram 

3.10 

2.95 

2.80 

4164.200US 

4.80 

4.60 

4.20 

6116.150us C. Mos 

4.20 

3.95 

3.50 

2716.5v.450n/s 

2.40 

2.15 

2.00 

2716.Triplerail 

6.00 



2732-450us 

3.95 

3.75 

3.25 

2532-450us 

3.95 

3.75 

3.25 

Other IC’s available. Add 50p p&p + VAT @15 

%. 


S/S S/D 
S/S D/D 
D/S D/D 
S/S T/Track 
S/S 96 Track 


mm flOPPHS 

Minis with free plastic library case + hob rings. 


Cl 7.95 for 10 
£19.95 for 10 
£23.50 for 10 
£26.50 for 10 
£28.50 for 10 


£15.50 for 10 
£24.50 for 10 
£25.50 for 10 


All other discs available. Add 85p P&P + 
VAT @15V 


□PUS SUPPLIES 


10 BECKENHAM GROVE 
SHORTLANDS, 
KENT 


01 -464 5040 
01 -464 1 598 


If interested 

in advertising 
in 

Micromart 

please call 

01-636 6890 


^kH=Nl=IJI 


ffl COMPUTERS. Osbourne specialist 

We specialize: you benefit 

Southampton House 
192-206 York Road 
Battersea, London SW11 3SA 
(300 hundred yards from Wandsworth 
Bridge roundabout) 
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PROGRAMS 


^^ACT 

v= sinus i 

HIGH RESOLUTION GRAPHICS 800 x 400 pixels 

A set of BASIC subroutines offering following facilities: 

Move, Draw, Circle, Arc, Textured Triangle Filling, Clear 
Window, Clear Screen, and 15 Different Character Sets 
which can be used anywhere on the screen. 

Also Following Text Video Attributes: Cursor X, Y Addressing, 
Reverse Video, Highlighting, Underlining, and Flashing 
Cursor. 

CP/M 86 Disk and Full User Instructions- inc VAT£50.00. 

Send cash with order or SAE for further details to 

Andrew Smith 

13 Eastport Lane, Lewes BN71TL, East Sussex 


AACT 
9=r Sinus 1 

R.J.L. SOFTWARE Announce 
IOSUBS for the ACT Sirius 1 

A complete set of subroutines written in BASIC 
allowing the programmer to easily develop 
professional user friendly software. 

Subroutines allow:- 

1) Alphanumeric, numeric, date, password 
data to be input/output anywhere on the 
screen. 

2) Automatic validation of input data. 

3) Reverse video, Highlighted, Underlined 
attributes on input/output fields. 

4) Full editing facilities available during data 
input mode. 

Price £55 with demo software. inc VAT 

£40 without demo software. inc VAT 

For further details please contact: 

R.J.L. Software Ltd, Southgate Chambers, 
37-39 Southgate St, Winchester, 

Hants S023 9EH. Tel. Winchester (0962) 60738 


PRINTERS FOR SHARPS 

Most dot matrix and daisy wheel 
printers available for MZ80K & 
MZ80A. 

Our package includes printer, 
cable, interface and software. 
Centronics for RS232, automatic 
conversion of Sharp codes to stan¬ 
dard ASCII. All printer control 
codes can be used with BASIC. 
Other boards available include 
EPROM memory storage and pro¬ 
grammers, ADC’s etc. 

Details from:- 

PETERSON ELECTRONICS LTD 

Academy Street 
Forfar 

Angus DD8 2HA 

Telephone Forfar (0307) 62591 


A * * * * A 
********** 
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OCDB 

INVADERS £5.00 

A FAST MACHINE CODE 
GAME USING HI-RES 
COLOUR GRAPHICS 
FOR MODELS A & B 

Features I or 2 player games, name registration on high score, 
fine laser base movement, extra base at 1500, mystery 
scoring and flashing UFOs, aimed bombs, fountains and 
amazing sound effects. The game becomes progressively 
harder introducing new sheet layouts at lower levels, UFOs 
dropping invaders into gaps and certain invaders splitting 
into two mutants when hit. Supports 22-14 counting system 
and all other minor details. 

PET VERSION AVAILABLE FROM SUPERSOFT 
DAVID MCKERAN 

23 WARWICK DRIVE, EAST HERRINGTON 
SUNDERLAND, TYNE & WEAR, SR3 3PU 


125 PRIST "ENTER NUMBER OF ELEMENTS IN YOUR COMPOUND" 
130 INPUT B 
140 PRINT B 
150 DIM B(B,3) 

155 SCROLL • 

160 FOR C=1 TO B 
170 SCROLL 

180 PRINT "ENTER ELEMENT SYMBOL" 

190 SCROLL 
200 INPUT C*(l) 

205 IF C*(l)="" THEN 00T0 200 
210 PRINT Cf(l) 

220 SCROLL 

230 PRINT "ENTER NUMBER OF "}C$(l)j" ATOMS" 

240 SCROLL 
250 INPUT D 
260 PRINT J) 

270 LET R(C,1)=D 

280 FOR E=1 TO A-l 

290 IF AS(E,1)<>C$(1,1) THEN GOTO 320 

295 IP LEN C*(l)=l OR A$(E,2)<>C$(1,2) THEN GOTO 320 

300 LET B(C,2)=E 

310 GOTO 420 

320 NEXT E 

330 SCROLL 

340 PRINT "I DONT KNOW THIS ELEMENT "|C$(1) 

350 SCROLL 


DISCEDIT FOR IBM-PC 

EDIT information in HEX or ASCII 
anywhere on the disk. 

RECOVER wholly or partly erased file. 

COPY damaged disks to another disk. 
DISPLAY physical sector ANY drive (includ¬ 
ing hard disks) in HEX and ASCII. 

DISPLAY ALL files including hidden ones. 
ACCESS and modify disk directory and file 
allocation table. 

SEARCH for any pattern on the disk. 

The most comprehensive disk editor yet!! 
WORKS ON: PC-DOS 
(CP/M-86, CCP/M-86 soon!!) 

Phone: Julie Mowinski Tel: 0251422133 

CACI Inc-International 

89 Fleet Road, Fleet £99.95 

Hampshire 

GU13 8PJ Dealer Enquiries Welcome 


f«cn KEV BOARDS 


Parallel 7 bit TTL ouput 

• 5v Positive Strobe 

• Full ASCII character set 

• 62 keys inc. ESC, CAPS, REP, DEL, 
TAB etc. 

• Single +5v supply required 

• Circuit diagram supplied 

• New — Unused — Guaranteed 

Cased (685 x 232 x 78mm) . I £34.50 

Uncased (333 x 175 x 40mm) 1 £32.20 
Inclusive of VAT and Postage (UK 1 
only). 


nomeworth Limited 

31 Bamfield, Hemel Hempstead, Herts, 
HP3 9QJ (0442-66878/48460). 


224 PCW 
















aiMaW7i'fJs¥ 


360" PRINT "PLEASE ENTSR ITS AT. WT." 

370 INPUT F 
36$ LET A(A)=F 
39$ LET A|(A)=C*(1) 

4(2$ LET A=A+1 
41$ GOTO 28$ 

420 NEXT C 

43$ CLS 

440 LET TOT=0 

45$ FOR C=1 TO B 

46$ LET B(C # 3)=B(C,l)*A(B(C r 2)) 

470 LET TOT=TOT+B(C,3) 

480 NEXT C 
49$ SCROLL 

495 IF TOT=0 THEN GOTO 58 O 
500 PRINT " }TOT 

51$ SCROLL 

520 PRINT "EL"J TAB 4»"NO","PC" 

530 FOR C=1 TO B 
540 SCROLL 

550 PRINT A$(B(C,2))| TAB 4 *B(C,1),100*B(C,3)/TOT 
560 NEXT C 
570 PAUSE 100 
580 SCROLL 

59# PRINT "ANOTHER COMPOUND ? Y/N" 

600 IF INKKY*—’Y" THEN GOTO 120 
610 IF INKEY* ="N" THEN STOP 


M &J SOFTWARE 

DRAGON COMPANION. £4.95 

Study the workings of BASIC with the disassembler. 
Append programs from tape - build up a library of 
sub-routines on tape which can then be added to all 
your programs. Discover 7 extra graphics modes. 

Take complete control of video memory mapping. 
Increase the processor speed (not a hardware mod.) 
Incorporate useful routines from BASIC in your m/c 
progs. Add commands to BASIC. 

fig-FORTH ASSEMBLY LISTINGS.£7 

6502,8080/Z80,6809,6800,1802 in stock. 

INSTALLATION MANUAL. £5 

Necessary for implementing FORTH and its editor. 

6502 MACRO ASSEMBLER. £5 

This assembler is written in fig-FORTH and will run on 
any fig implementation with only one alteration 

MICROTAN IMPLEMENTATION OF FORTH .£15 

This is a cassette based implementation which . 
consists of the language, its editor and M & J 
SOFTWARE’S 6502 macro assembler. 

Cheques and POs please to M&JSOFTWARE 
34 Grays Close 

All prices incp&p Scholar Green 

Tel (0782) 517876 Stoke-on-T rent, ST7 3LU 


DISKS 


ZX Business Software. 

FOR SMALL BUSINESSES AND THE SELFEMPLOYED 


Business Bank Account 1: this program enables you to make 
debits under 11 subheadings. Statements include totals of 11 
subheadings. £8.75 

Business Bank Account 2: with 15 subheadings and standing 
orders. £10.75 

Sales Day Book 1: for all your invoices, this program will 
enable you to prepare statements of outstanding invoices. 
Program will also calculate VAT. £8.75 

Sales Day Book 2: with many extra facilities including totals 
of past 12 periods. £10.75 

Sales Cash Book: for retailers program calculates VAT and 
denotes method of payment. £8.75 

Purchase Day Book 1: keeps a complete record of all your 
purchases under 11 subheadings. The program will also 
calculate and deduct VAT £8.75 

Purchase Day Book 2: with many extra facilities including 
totals of past 12 periods £10.75 

Quarterly Analysis: quarterly totals from Bank Account, 
Purchase and Sales programs can be analysed with this 
program. £4.75 

• All the programs have full search facilities • 

Business Pack 1: incl. Bank Account 1, Sales 1, Purchase 1 
and quarterly analysis programs. £25.00 

Business Pack 2: incl. all 4 programs. £30.00 

Please specify memory size when ordering for your 
ZX81 or ZX spectrum. 

ALL PRICES include VAT post & packaging. For details send SAE to 


TRANSFORM LTD 

41 Keats Ho Porchester Mead Beckenham, Kent. 
Tel : 01-658 1661. 


12" GREEN 
MONITORS 


PHOSPHOR 

£ 42 ! 


+ £4 p&p INCLUDES VAT 

12 mHz for 40,80 column displays 

GUARANTEED 
Order direct via: 

TELETONE LTD 

13Small Street, Bristol BS1 IDE 
(0272)277462 


bbcCONTEX BBC 

Professional software for the 
BBC computer 

TYPING TUTOR Model Bor A with 32K 

Learn the skill of touch typing. 90 smoothly graded 
lessons. Keyboard display highlights each lesson. 
Analyses performance and errors, makes recom¬ 
mendations. Audio key-board feedback. User con¬ 
figurable. Add own lessons or try free form prac- 
ice. Instruction booklet supplied. £10inc 

Cheque/PO payable to 

'Contex Computing' 

(PCW3) 15 Woodlands Close, Cople 
Bedford MK443UE 


- Individually tested by manufacturer 

-5V4' single sided, single density, soft sectored 

- Same day dispatch by first class post 

In boxes of 10 „ 

£ 14.95 plus £1.00 p&p per box 

10 in library case pf^l 1 

£1 6.85 plus £1.50 p&p per box - 


Please add 15% VAT to total 

STOCK ELECTRONICS 

Plot 8, Forest Vale Road, Forest Vale Industrial Estate 
Cinderford, Glos GL14 2PH (0594) 25360 
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/fl COMPUTERS: Osbourne Specialist 

Atec: FP1500-25 printer 
(25C.P.S. Daisywheel) £300.00 + V.A.T. 
When you buy your Osbourne from us. 

Call us on 


01-2282207 
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DRAGON STICKS! 




Top quality joysticks for the 
Dragon owner who demands 
arcade action. Ultra-sensitive, but 
tough and reliable, Dragon Sticks 
will keep on zapping when others 
fail! £19.95, incl VAT and postage. 

The Dragon Dungeon deals exclusively in 
peripherals and software for the Dragon 32. We 
publish ‘Dragon’s Teeth’, a monthly Club Letter, 
full of news, views, tips and products for the 
Dragon enthusiast. If you have identified any of 
those elusive addresses, have spotted any 
programming quirks of the 6809 or have any tips 
to assist fellow Dragon-bashers, send them 
along to the Dungeon! 

We are also searching for software, which 
exploits the Dragon’s colour and sound potential, 
against royalty, outright purchase or sales 
agency. 




The Dragon 
Dungeon 

PO Box 4, Ashbourne 
Derbys 

Tel: Ashbourne 44626 


PIT PET pet pet pet. 


**** HI-RESOLUTION GRAPHICS **** 

A high resolution graphics board that gives a 64,000 dot 
(320 x 200) resolution. Versions available for any dynamic 
rarr Pet, BASIC 2,3,4, FAT40 « 80 columns. No soldering or 
track cutting required, supplied complete with fast GRAPHIX 
software in ROM and full fitting & operating instructions. 

£149.00 

**** SUPER R0M-SELECTOR **** 

A high quality printed circuit board giving 64K of 
utility ROM space, software selectable!!! Allows 16 x 4K 
ROMs/EPROMs to reside in the expansion area of your PET. 

One 'POKE' enables any two ROMs at a time. Suitable for 
bank-switched software. 

£75.00 

**** PET UPGRADES **** 

WHILE-U-WAIT service! (Dynamic ram pets only.) 

Memory expansion:- 8K - 32K. £59.90 

16K - 32K.from £48.70 

8K - 16K.£38.26 

40 column (12 u VDU only) to 80.column conversion. 

40 to 80 column.£89.00 

40 to 80 column switchable (two machines in one!) £10s!oo 
Full keyboard functions:- i.e. TAB,ESC,REPEAT,SCROLL 
up/down, define WINDOW, lower case/graphics mode & DELETE 
from/tocursor. All available in direct or program mode. 

**** REPAIRS AND SERVICING **** 

Fast and efficient repairs to all Commodore computers at 
reasonable prices. WHILE-U-WAIT service whenever possible. 

Please add VAT to the prices shown at the current rate. 
Telephone Mick Bignell for more details at:- 

MICROPORT 

7 Clydesdale Close, 

Borehamwood, Herts. WD6 2SD. 

Tel: 01-953-8385 


TEACH YOUR CHILD 



Poppy 

Programs 


to Tell the Time 
and Count Money 

onyourSpeCtrum(16K) 

Two Fun Graphics 
Programs on Cassette for 
£5.50 inc. postage and 
packing from 


Vera Sampson, 
Richmond House, 
Ingleton, CARNF0RTH, 
Lancs, LA6 3AN 


Adventure in 1 k 


by Ian Stansfield 


This is the ultimate transportable program. 
With an absolute minimum of adaptation 
(or none at all) it will run on any micro you 
might care to name (apart from those which 
don’t support Basic, but there’s only one of 
those at present). In fact its transportability 
is quite sickening. 

Furthermore it’s a whole adventure in 
well under lk of memory. It will provide 


hours of fun and entertainment for all the 
family as long as they are either schizoid or 
possessed of an IQ below 30. It’s also very 
easy to understand and modify. Just key it 
in and run. . . 

Oh, and for the connoisseur, there’s also 
a version written in C, for the sake of a little 
linguistic variety. 


10 REM*****1k ADVENTURE***** 

20 PR I NT “YOU ARE IN A CAVERN. . . " 

30 PRINT"NORTH, SOUTH, EAST OR WEST?" 
40 INPUT At- 
50 GOTO 20 


C VERSION 


main () 

r 

'u 

char c; 

STARTs 

print-f < " You are in a caver n ... \n ") ; 
print*<"North, South, East or West") 
c=getchar(); 
goto start; 


Beebdump 

by Francis Courtney 

The program is a utility program for the subroutine or PROCedure. The program 
BBC Micro connected to an Epson MX- occupies lines 10000 to 10430 in incre- 
80F/T III printer, and is designed to copy ments of 10, and as such should not be used 
the screen on to the paper of the printer. It with programs which have line numbers 
should be used in the same manner as a between these two figures as these lines will 


_SH SOFTWARE^ 

WANTED 

£ YOUR PROGRAMS! 

SUBSTANTIAL REWARDS FOR & 
BASIC AND M/C PROGS 


Would you buy 
a video 

BLINDFOLDED? 


Or choose a 
stereo without 


IFY0U USE A: 
BBC(AorB) 
MZ-80K 
ZX SPECTRUM 


TAPE OR DISK BASED 
NASC0M 1,2or3 
MZ-80B 
380 Z 


FOR FREE EVALUATION PLEASE 
SEND THE PROGRAM ON TAPE 
OR DISK WHERE APPROPRIA TE, 
TO OUR NEW OFFICE: 

7A HEATH TERRACE 
LEAMINGTON SPA 
WARWICKSHIRE 
CU325NR. TEL: 092621968 


Microcomputers are even more complex - and 
the right one for you is harder to find. Much harder, 
without expert advice! 

Even the cheapest are too expensive to be 
scrapped - and in business a mistake could cost far 
more than the price of the system! 

For as little as £25, we will give you expert 
advice and help you to choose the right micro, 
printer, software-whatever you need. 

And YOU will fix the final fee!! 




© a k 


Opens your eyes to the Micro! 

White Oak (Consultancy), Tong Lane, Whitworth, 
Rochdale, LANCS. OL12 8DE. 
























PROGRAMS 


be replaced by the lines in the dump 
program. 

The program has the ability to produce 
two sizes of pictures, one small and one 
large. When one wishes to jump to the 
dump routine a small sound is heard and the 
space bar has to be pressed, see line 10010. 
i One must now choose what size picture is 
required by pressing 1 for a small picture, 2 
for a large picture. A small picture takes 
approximately five minutes to be reproduced, 
a large picture about 20 minutes. 

The program works by reading a character 
horizontally and 255 pixels vertically, 


storing this in a DIMensioned variable and 
then printing it on the printer. When the 
pixel read is roughly greater then 950 the 
rest of the line is printed and the computer 
starts to read the next column of pixels. 

The program is loaded by using the 
command *EXEC “SCREENDUMP”; 
this will allow a program already existing in 
memory not to be replaced unless line 
numbers of one program are the same as 
those of the dump program. To save the 
program use the command * SPOOL 
“SCREENDUMP” <CR> LIST<CR> 
*SPOOL <CR>. 


ioooo mi 

10010 REPEAT UNTIL6ET=32 
10020 S0UND1,-15,3,10 
10030 REM =============== 

10040 REM SCREEN DUMP 

10050 REM - 

10060 REM BBC (B) It 
10070 REM EPSON M^-BOF/T 3 
10080 REM BY F. Courtney 
10090 REM =============== 

10100 DIM CZ(8),DC%(480) 

10110 SZX=VAL(6ET$) 

10120 C22=0 

10130 IF SZ2=2 THENC27.=2:SU=16:W7.=75:PX=255 
10140 IF SZ7.=1 THENC2%=4:S17.=32:W%=37:P*X=255/2 
10150 IF C2Z=0 THEN SOTO 10110 
10160 *FX6 
10170 HZ-510 

10180 VDU1,27,1,81,1,M,1,27,1,51,1,22 

10190 CZ(1)=1:CZ (2) =2:CZ(3)=4sCZ (4) =8:CZ(5)=16:CZ(6) =32:CX(7)=64sCX(8)=128 

10200 VDU2:PRINT”:VDU3 

10210 FOR U=0 TO 1279 STEP SIZ 

10220 FOR Y7.=0 TO 1019 STEP MX 

10230 FOR Y1Z-YZ T0YZ+MZ STEPC2X 

10240 FOR X1Z-XZ TO XZ+SIZ STEPC2X 

10250 IF POINT<XlZ f Y1ZX>0 PR0CSHADE 

10260 NEXT 

10270 NEXT 

10280 PR0CPRINTER 

10290 NEXT 

10300 NEXT 

10310 VDU1,7,1,7 

10315 VDU1,27,1,51,1,30,1,27,1,81,1,80 
10320 END 

10330 DEFPROCPRINTER 

10340 VDU 2,1,27,1,69,1,27,1,75,1,PX,1,128 
10350 FOR PCM TO PI 

10360 VDU l.DCZ(PCZ) __ 


1 


is Axon's choice for 
business and professional 
use. 

For systems, software, 
supplies and support 
consult: 

PO BOX 12 
Xy Bentham 

VAxori i 8 "®?*!®' 0 „o 

computer systems Tel: 0468 61848 


DRAGON 

software 8: hardware 


' FLEX OPERATING SYSTEM for Dragon users. 4 
drive controller card with 8k RAM for DOS. 4k 
ROM for DOS routines and simple stand alone 
commands 

■ DRAGBUG MONITOR E4 95. Write edit M C 
programs, debug with breakpoints, many more 
utilities 

• DRAGON DISECTED E4 50 Many software 
and hardware details for the Dragon Double 
program speed in software 1 Using the D A 
converter, etc 

' PAGED RAM CARD FAST A/D CONVERTER - 
16 line I/O + RS232 CARD EPROM BLOWER 

' SEND FOR full details of these and other 
products Note prices exclude VAT + 75p P&P. 


• niicrowyslonis' 

- 199.Bidelord Green. Lmslude. Leighton - 
_ Buz/ard Beds Telephone 0525 37/909 . 


AT LAST, A , 

SIMPLE A/D 

for £49.95 INC VAT & P4P. 

(.max) 

■8-bit precision - 33K samples/sec. 

• Single address operation, any slot. 

. Real-Time CRO diskette for 
APPLE II - £19 inc extra. 

Also Signal processing system available. 

(Fourier Transforms, Homomorphic analysis 
etc, with superb graphics) £174 INC. 

Sig. proc. system requires PASCAL. Details-.- 

_- Cybernation Limited 

' CONSULTANTS TO INDUSTRY! 


WMcra 

FOR 

CUMANA & MICROVITEC 
COLOUR MONITORS 
FROM £199.00 +VAT 
BANDWIDTHS UP TO 15MHz 
5V4" DISC DRIVES 
FROM £155.00+VAT 
BBC COMPATIBLE DISCS AND 
MONITORS IN STOCK 
Telephone: 01-845 6705 



microcentres ltd 


67551 


North Bar, Banbury. 


Oxon. 0X16 OTF 
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ffl COMPUTERS: Osbourne specialist 

We specialize: you benefit 

Southampton House 
192-206 York Road 
Battersea, London SW11 3SA 
(300 hundred yards from Wandsworth 
Bridge roundabout) 


PCW 227 





























wj jl®P, 1 f 

iiPSft y, 


iwnc-camm 

uvuGAiice 


★ All Risks Cover (incl. Transit) 

- up to £8,000 for £20 

★ Increased Cost of Working - to reinstate 
lost data 

★ Breakdowns Derangement-alternative 
to maintenance agreement 


Comprehensive cover at a 
reasonable premium:- 

Talk to us before taking a Maintenance Contract 

Write with details of equipment and value to:- 

Geoffrey Hoodless & Associates 
Freepost (no stamp required) 
Woking, Surrey GU214BR 

Tel: Woking (04862) 61082 Answering Service. 





The very best mail order items ‘ ‘over the counter’ 
Games, Keyboards, Serious Programs, Rams, 
Books, Peripherals and much, much more! 

FAST MAIL ORDER SERVICE PHONE 01-769 2887 
WITH ACCESS/VISA (24hr Ansafone) 
or send large S.A.E. for catalogue (state which computer) 


Open 10.30 — 5.30 Tues. to Sat. (closed Mondays) 

310 STREATHAM HIGH ROAD, LONDON SW16 


SHARP MZ80K 

As featured in the March issue 


BASIC PLUS is a must for MZ80K 
owners. 

This superb utility program offers, 
Numeric Pad, Key Repeat, Auto line 
numbering, Display Errors, Link 
programs, etc. On cassette with printed 
key labels. Still only £13.80 

C.P.E. DATABASE is easily the most 
flexible and comprehensive database 
program for the MZ80K/A It offers 
exceptional performance, loading data 
files at ten times normal speed. The 
powerful Calculate Search and Sort 
options can handle ALL types of data, 
even dates. It has numerous uses both 
at home and for business-mailing lists, 
stock control, in fact any card index 
application. 

On cassette with extensive manual. 
SPECIAL OFFER at only £26.95. 

C P Electronics, 

51 Fairholme Road, 

Withington, Manchester 
M20 9SA. 
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• Monitor + cable £104 

• Adler/Epson/OKI £CALL 

• Olivetti ET121+RS232 £799 

• OSBORNE £CALL 

• Games for Osborne from£19.95 

We specialise in Osborne & 
hold large stocks of above. 

CALL FOR SUPERB PRICES 

FRASER ASSOCIATES 
Buckingham (02802) 6087 


FOOTBALL POOLS 


Professor Frank George's famous 
Football Pools Forecasting system 
is now available for microcomputers. 
The program (and useful booklet) is 
supplied in the following versions:- 
Apple II, Pet, TRS-80, NewBrain, 
Video Genie, Spectrum, ZX81, 
BBC 'B\ Sharp MZ80K, MZ80A. 
Obtainable from Dealers, or write 
to: Professor F.H. George, 

Bureau of Information Science 
Commerce House, High Street, 
Chalfont St. Giles, Bucks. 

Horse race Forecast Program ready. 
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Examples of Beedump output! 


SERVICE AND REPAIR 
IN MANCHESTER 

Media Maintenance Ltd are 
specialists in the service 
and repair of most makes of 
microcomputer. 

Please call or telephone: 

MEDIA MAINTENANCE LTD 

31 Mill Brow 

Chadderton 

Lancs 

Tel: 0616789121 


DRAGON: 

software Sc hardware 


TRS-80 Word Scrambler 

by Derek Clarkson 


Here’s how to find out if your name (or 
those of your friends) contain any rude or 
naughty words. It was written for a 
TRS-80/Video Genie with at least 16k of 
memory. 

It’s easy to use — all that has to be done 
is for the user to enter the word to be 
scrambled and press ‘newline’ to prompt 
the computer to start its dirty work. The 
scrambled words then appear on the screen. 
Large words can result in a vast number of 
permutations and not all of these may fit 


into memory. In such cases, the machine 
will carry on outputting random words until 
its memory is full, when it gives an ‘out of 
memory’ error. 

The program includes a check to make 
sure the same permutation is not printed 
more than once. This is contained in lines 
330 to 350. If you have a printer, simply 
change line 370 to LPRINT instead of 
PRINT and all output goes to the printer 
instead of the screen. 


1 Pi r.I S = CLEAR 11008 1 DIM P*< 939 ) > tf* 1«N- 1. 
20 PRINT"THIS IS A SYSTEM FOR SHOWING 
PERMUTATIONS OF A WORD." 

30 PRINT 

40 INPUT "YOUR CHOSEN WORD IS.. " W$ 

!=i0 L = LEN< m :> 

60 PR I NT "YOUR WORD HAS " L.; " 

LETTERS" 

70 IF L = 0 THEN 1.0 


LCL EDUCATIONAL SOFTWARE 


PARENTS, give your children a head start in life. 
Make sure they understand and enjoy Maths now, so 
when the dreaded but necessary O-Level Maths 
comes along they pass well. 

TEACHERS, at last a complete CAL software pac¬ 
kage is available that last years, not just one lesson 
It includes class-demonstration programs. For 
example:— 

Suite 110. For ages 8 to 'O' Level £5. ANIMATED 
ARITHMETIC for Ages 3 to 8 (moving colour pic¬ 
tures) for £9.50. MICRO MATHS 24 programs for 
£24.50. MASTER MATHS 50 programs on 76 discs 
fdr £90 inc. VAT. 


All software uses Colour Graphics and Sound where 
appropriate. They are well-tested and reliable and sell 
worldwide They run on BBC Micro. Apple. PET. ZX821 
ZX Spectrum and VIC. Phone or send for a free 
catalogue to: 

G. Ludinski B.Sc (Hons) AMBCS LCL. 

26 Avondale Ave., Staines, Middx Tel: (0784) 58771 


BBC Model B 
Spreadsheet Processor 


EASYCALC-ready now 
includes user guide. 


Disk or tape files, very powerful 
formally, up to 2,500 cells. 

Zero Software 
29 St Michael Close 
North Waltham 
Basingstoke 
HantsRC252BP 
Tel: 0256-75717 


' FLEX OPERATING SYSTEM for Dragon users. 4 
drive controller card with 8k RAM for DOS, 4k 
ROM for DOS routines and simple stand alone 
commands. 

‘ DRAGBUG MONITOR . . . £4.95. Write/edit M/C 
programs, debug with breakpoints, many more 
utilities. 

* DRAGON DISECTED . . . £4.50. Many software 
and hardware details for the Dragon. Double 
program speed in software! Using the D/A 
converter, etc. 

* PAGED RAM CARD - FAST A/D CONVERTER - 
16 line I/O + RS232 CARD-EPROM BLOWER. 

* SEND FOR full details of these and other 
products. Note-prices exclude VAT + 75pP&P. 


■ reeves microsystems ■ 

■ 199.Bideford Green. Linslade. Leighton - 
_ Buzzard Beds. Telephone 0525 377909 _ 


VDU DESK JH 


LAMINATE 


Assembly 
in seconds 
without tools 

Other sizes 

TRADE 

ENQUIRIES 

WELCOME 




65 TREDEGAR SQ, 
LONDON E3 54E 

Tel:0l-98l 7301 
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PROGRAMS 


UK 101 SOFTWARE ON TAPE 

from the guy who wrote "Le Passe Temps" 
GALACTIC HITCHHIKER (8K). An adventure, all in machine 
code. A beauty I (£7.00) 

SUPERTREK (8K). Sail boldly, through the universe, zap-ping 
moving Klingons in real time. Superb graphics. (£7.00) 
STARTREK (8K). The old favourite, beautifully presented. 

(£ 6 . 00 ) 

LUNAR LANDER. A real challenge. You won't get down in less 
than 3 hours. (£3.00) 

HANGMAN. Excellent graphics. P.E. said so! (£3.00) 

BASIC TUTOR (8 x 4K). The only way to learn - at the keyboard. 

(£ 12 . 00 ) 

LE PASSE-TEMPS. You NEED this, if you haven't already got it. 

(£3.00) 

MAD MONK (8K). It's ready at lastl A machine code adventure 
with some truly remarkable graphics, this programme is in a 
class by itself. (£9.50) 

These ORIGINAL PROGRAMS are compatible all 2K Monitors 
and are available for 16 x 48 and 32 x 43 displays (including 
exhanced Superboards). 

HARDWARE 

These kits are complete in every way. Full socketed high 
quality PCB, all components, switches etc. plus preformed 
cable assembly for easy interconnection to J1, or our 
MOTHERBOARD SYSTEM. Now you can add on all those 
extras easily. Provides eight, yet EIGHT, fully buffered J1 type 
sockets. (£19.50) 

8K STATIC RAM BOARD (£39.50) 

HI-SPEED CASSETTE INTERFACE. At last, a system that works 
COMPLETELY RELIABLE 4000 baud (8000 with reasonable 
cassette) plus software for named file handling. A delight to 
use. (£19.50). For software in EPROM, add £8.00. 

VIDEO ENHANCEMENT. Switch selectable 16 x 48 or 32 x 48 
displays without butchering your computer. (£19.50) 

Monitor EPROMS re-blown to suit for just £2.50. 

8K EPROM BOARD (£19.50). A 2K Extended Monitor is 
available in EPROM FOR 4ceoe.00 plus, coming soon, TOOLKIT 
in EPROM and BASIC V. 

MONITOR BOARD. Plug into Monitor socket to provide switch 
selection of up to 4 EPROMS. (£9.50). 

AVAILABLE SHORTLY: EPROM Programmer. PIA/ Sound 
Board. Analogue Board and something rather nice on the 
graphics side. 


All iihlu'iit . I'lniM iitltl /.'"•■ VAT. \\ nit i» pliiiiii-1 or I urtlurjcnnh. 

MERLIN MICRO SYSTEMS LTD. 

93High St., Eston, Cleveland. Tel: (0642)454883. 



) CASSETTE 3 8 programs for 16K ZX81 

STARSHIP 'TROJAN' 

Repair your starship before disaster 
strikes. Hazards include asphyxiation, 
radiation, escaped biological specimens 
and plunging into a supernova. 
STARTREK 

With variable klingon mobility. 

PRINCESSOE KRAAL 
An adventure game. 

BATTLE, KALABRIASZ, CUBE, 

SECRET MESSAGES, MARTIAN 
CRICKET, 

(Martian cricket is ist m/c game) 


CASSETTE 4 8 games for 16K_ 


ZS-SCRAMBLE (m/c) with 3 stages. 

GUNFIGHT (m/c) invaders (m/c) 
GALAXY INVADERS (m/c) 

Snakebite (m/c) 
LIFE (m/c) 3D Tic-Tac-Toe 

7 of the 8 games are in machine code 
for extra speed. 

These casettes cost C5 each. 

Please write for Cassette 1&2 details. 

On quality cassettes, by first class post 
from 

Orwin Software, 26 Brownlow Rd., 
Willesden, London NW10 9QL 


80 LP * L» 1.8 = L 
90 LR = LA - 1 
100 IF LR a 0 THEN 130 
IIP LP - LB # LR 
120 GOTO 90 

130 PR I. NT" pl-JD HRS " •> LB i 
"WAYS OF BEING WRITTEN." 
140 DIM UK L R< L > 

150 REM RANDOM ROUTINE 
160 FOR ,.i = 1 TO L 
170 UK .1} = R8CKMI0* 

<US,J.t >> 

180 NEXT J 
190 N-l 
200 RaRNDC I. > 

210 FOR J=1 TO N 

220 IF R=RCJ > THEN 200 

230 NEXT .J 

2.40 R<! N J |as R ! NaH+1 

250 IF L+l>N THEN 200 

260 FOR J s 1 TO i_ 

270 V& ~ X$+CHR£< UK R< J > ) > 

280 NEXT .J 

290 FOR J = 1 TO L 

300 R <J >=0 

310 NEXT J 

320 REM MEMORY STORE 
s, CHECK 

330 FOR J = 1 TO M 
340 IF P$KJ>=X$ 

THEN 390 
350 NEXT .J 
360 P4XM}=Xt 
370 PRINTM" * ".sX$ 

380 M = M + i 
390 X$a "" 

400 IF M a LP + 1 

THEN END ELSE 190 


Bludners galore... 

Programs has been attacked by the famous 
SHMRDLU — error-proneness disease — 
in recent months. Still, your intrepid 
programs editor has searched the four 
comers of the globe and come up with some 


answers on those programs which have 
been causing the trouble. 

VIC UFO, January PCW: 

This one was rather difficult to read, as it 
was typed out rather than printed on a 
proper printer. However, one or two typing 


If interested 

in advertising 
in 

Micromart 

please call 
Gaye Collins on 

01-636 6890 


SHARP MZ-80A and MZ-80K 


£5.95 DUST COVERS for K or A and P6, P3 printers. 
Black, waterproof. 

£12.95 CONTRACT BRIDGE. Absolutely superb! Full 
bidding and play. You against the computer. 
Manyfacilities. 

£5.50 AIRPORT ’83. Brilliant aircraft landing 
simulator. 

£6.95 FOOTBALL MANAGER. Totally different! 
Manage your resources, play the games, win 
the league. We're over the moon with this 
one, Brian. Magic! 

All prices fully inclusive. Cash with order or ACCESS. 
Free catalogue. 


HIGHLIGHT SOFTWARE 

3 Nether Court, Halstead, Essex C09 2HE 
Telephone (0787) 475714 


Printer 




• Handsomely crafted in 
6mm tinted Perspex 

• PSS model for Microline 
80/82/83, Epson MX-80, 
Sheikosha GP100 etc. 
15"x 12" x 4.5" £16.95 
+ VAT. 


• PSLfor Microline 84, 
Epson MX82 etc. 1 7 " x 
14.5" x 3.75" £19.95 + 
VAT. 

• POT Printer Output Tray 
for 11" fanfold paper 
£16.95 +VAT. 


Packing + Postage £3.50 

CAMBRIDGE MICROELECTRONICS LTD 
One Milton Road Cambridge CB41UY 

(0223)314814 
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PROGRAMS 


errors were discovered in the listing. I’ll list 
these in order of line number. Line 34 
should end in THEN 64 (not 66); line 35 
should end in THEN 85 (not 75); line 38 
should end in THEN 55 (not 54); and line 
39 should end in THEN 85 (not 75). This 
program also contained some ambiguities 
— for those of you who are absolute 
beginners the instructions in brackets (eg, 
(cursor up, clear screen)), should not be 
typed in literally — they stand for symbols 
explained in the VIC manual which are 
used in programs to perform the operations 
described in the brackets. AT’ with an 
asterisk typed seemingly over it is T 7 and 
not And in line 26 an address is POKEd 
with what looks like a value of 80. It should 
be variable SO. 

VIC Doppler, January PCW: 

Doppler was another program which was 
typed out from a screen display, and also 


suffered a number of typing errors. (There’s 
nothing wrong with a typed listing as long as 
it’s meticulously checked). These mistakes 
are simple to rectify and are as follows: 
Line 3 contained an extra comma and 
should read FOR 1=1 TO NS:READR(I), 
TH,PH:TH(I)=TH* n /180:PH (I)=PH* 
n/180:NEXT line 806 has a decimal 
point missing. At the end of the line a 
variable named HG is given the value 
2018. It should be 201.8. Line 2142 has an 
exponential sign within it which is given no 
argument. That should be 2. Line 3090 has 
a comma included in place of a decimal 
point and (as it hasn’t reproduced very 
well) should read: DATA 750,106.5, 
355.4,2700,119,339.8. The other problem 
with this listing is not to confuse 1 with I 
and 0 with O. This applies also to UFO. 

Hopefully these corrections should clear 
up any readers’ problems with these 
programs. 



Continued from page 165 


This being so, it is impossible to recom¬ 
mend the Oric-1 unreservedly. However, 
when final ROMs have been installed and 
consequently the present bugs have been 
dealt with, and if Oric rewrites its manual to 
a higher standard, then the Oric-1 should 
prove to be a best-selling machine. It’s just 
unfortunate that Oric should have set about 
marketing its product in this unprofessional 
and slapdash way — it can do the com¬ 
pany’s reputation no good and, what is 
worse, it’s liable to be reflected in the con¬ 
sumer developing a distrust of the computer 
that, subject to those improvements men¬ 
tioned above, it really does not deserve. 


Erratum 


Earlier in this review I made some 
disparaging comments about the fact that 
the Oric has no PRINT AT facility. This 
is, in fact, not the case — the Oric’s 
equivalent to PRINT AT takes the form 
PLOT x,y where x and y are column and 
row coordinates. This is applicable in 
both TEXT and LORES modes — in 
HIRES, CHAR must be used. My 


TAPE DUPLICATING 
PROBLEMS? 

PCS duplicator, up to 50 outputs. Eliminates faulty 
recording duplication 

■ Amplification of signal, switchable 19KHZ signal dis¬ 
ables cassette ARL. 

■ Channel monitor (LED) flashes output no. and 
audible alarm if fault occurs. 

■ Allows for computer-cass/cassette-cass recordings. 

■ Suitable for cuts based micros inc. ZX and many 
others. 

£830 + VAT. Units starting at £380 4- VAT 


ZX MICRO-PRO 

Tape Duplicating Systems, London WC1N 3XX 
24Hr. Answer Phone Service 01-404-5011 


apologies to Oric for this unwarranted 
slur. 

Prices 

Oric 16k £99.95 

Oric 48k £169.95 

Oric Communications Modem £79.00 
Oric Microdrive TBA 

Benchmark timings 

BMl 2.01 

BM2 17.29 

BM3 29.35 

BM4 31.72 

BM5 38.10 

BM6 50.10 

BM7 76.08 

BM8 233.40 

All timings in seconds. Please note 
that BM8 now gives the timing for 
1000 iterations of the loop — 
previous Benchmarks have referred to 
100 passes. For a full explanation of 
Benchmark timings , see PCW 
November 1982. 


C12/15 CASSETTES 

SUITABLE FOR PROGRAMMING 
DIRECT FROM MANUFACTURER, 
COMPLETE WITH LABELS AND 
LIBRARYCASE . 

COMPETITIVE PRICES, DISCOUNTS 
ON BULK PURCHASES 

LEEHOLME AUDIO SERVICES LTD 

MANUFACTURERS OF 
HIGH QUALITY BLANK CASSETTES 

350-4 LEABRIDGE ROAD, LEYTON 
LONDON E10 

TEL: 01-5564748 


VIC-20 


The Invaders Strike Back! 

SUPA VADERS (unexpaned Vic) 

Can you defend yourtwoscreensful of 
territory even with your 4-way missiles? Can 
you shoot the alien landing craft down 
beforethey hit the surface? Can you stopthe 
alien commando force as they run towards 
your stronghold? The harder you fight, the 
harderthey strike! 

Super action all in machine code .... £4.95 inc 

BOMBER RUN (unexpanded Vic) 

This could have been called Scramble, 
screensful of territory to attack, suicide jets, 
ground based artilleries, and limited fuel. 

All in machine code. It's terrific!.£4.95 inc 


OPUS 2 SOFTWARE 


525/531 London Road, Westcliff on Sea, 
Tel: (0702) 42339 


AT LAST ! REAL COMPUTER INSURANCE. 
( MARTIN BANKS PLEASE NOTE ) 


EQUIP 

(1) ALL 

(2) BREAK¬ 

COMBINED 

VALUE 

RISKS 

DOWN 

(1 + 2) 

UP TO 

X/S £10 

X/S £25 


£1000 

£12.50 

£17.50 

£25.00 

£1500 

£15.00 

£37.50 

£45.00 

£2000 

£17.50 

£50.00 

£60.00 

£2500 

£21.00 

£62.50 

£75.00 


RATES FOR DOMESTIC AND HOBBY USE 

PROFESSIONAL AND BUSINESS RATES ON APPLICATION 
COVERS C.P.U. AND PERIPHERALS. 

DESIGNED FROM THE FLOOR UP FROM THE COMPUTER 
USER. 

ALSO, PSECIAL SCHEME OBTAINABLE FROM US FOR 
REPAIR/COMPUTER ENGINEERS. SEND FOR DETAILS. 

ALL OF THE ABOVE UNIQUE INSURANCE COVER, 
OBTAINABLE ONLY FROM US. 

PETER DAVIES ASSOCIATES 

INSURANCE _ PENSIONS FINANCE 

29 DALTON STREET, CATHAYS, ® (0222) 394277 

CARDIFF CF2 4HB 


CRITICAL PATH 
PERT 

PROJECT PLANNING SOFTWARE 

for CP/M Microcomputers 

VERSIONS START AT 

First Year Licence £375 

Renewals & s/w update £40 
Manual only £10 + £1 p&p 
for up to 1200 activities/1500 events 

We also supply a wide range of general purpose CP/M microcomputer 
systems and software. Systems can be configured to a wide variety of user 
requirements from single-user up to fully comprehensive multi-user micro¬ 
systems. Ask about our regular seminars. 

Contact: Pete Berry on 0234 40511 
CBACSLTD 

31 Goldington Rd, Bedford MK40 3LH 
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ZX81 16K SOFTWARE 

Cassette 1 .£4.50 

METEOR STORM - how far can your starship 
travel through the raging meteor storm? 

LIFE - the famous game where cells are born, 
live or die according to a few simple rules. 
FIGHTER ATTACK - can you repel the invasion 
using your fighter and fast moving rockets. 

Cassette 2.£4.50 

MAZE RACE - are your reactions quick enough 
to get you through the maze before your time 
runs out. 

CAPTURE - a fast moving game which will test 
your skill to the limits. 

BREAKOUT - can you keep the ball in play long 
enough to breakout. 

All games written in machine code for fast 
moving graphics. Cheques payable to:- 

MG Read at 
Read Micro Software 

105 Julian Road, WestBridgford, Nottingham 


DELS ASS 
COMPUTERS 

We are friendly people with lots 
of software including solicitors 
packages, commercial 
packages, adventures and 
rapidfire games etc. 

Enquiries please write to: 

22EastcourtLane 

Gillingham 

Kent. 


Computer 

Consultants 


The Last one.£186 Winchester.from £607 

Mailing List.£15 Apple Compatible 6.7MB £1195 

Stop Control.£20 MX80 MF3.£325 

Olivetti praxis.£399 

Disk Drives.from £145 Oric 16K...£86 

Apple Compatible.£180 0ric48K.£147 

Carriage and VAT extra. 

Send for details 

Mail order Warehouse 
New Street, Cockenzie, East Lothian 


LAMINATE SURFACE 


CHESS 


Continued from page 197 

(Although it is tempting to put a rook on 
the 7th rank, I would have preferred 19 
a4xb5, since now the passed Black a-pawn 
becomes a real menace.) 


28 

Kgl-h2 

Qal-b2 

29 

Rc5-c7 

Qb2-b5 

30 

Nf3-g5 

Ra8-a6 

31 

Ne5xd7 

Nb8xd7 

32 

Rc7-c8-f 

Nd7-f8 

33 

Ng5xh7 

Kg8xh7 

34 

Rc8xf8 

Qb5-c6 

35 

g2-g3 

Qc6-f3 

36 

Rf8xf5 



(Bogol now realised that 36 Kh2-gl 
allows mate in two starting with 36 .. . 


19 


b5xa4 

Ra6-al+, and 

so sacrifices 

20 

Rc7xb7 

Qe7-d6 

desperation.) 


21 

Rfl-cl 

Rf6-f8 



22 

Rcl-c7 

Rf8-c8 

36 ... 

e6xf5 

23 

Qd3-c4 

Rc8xc7 

37 h3-h4 

Ra6-al+ 

24 

Rb7xc7 

a4-a3 

38 Kh2-h3 

Ral-hl mate 


(Suddenly White is lost 
cannot be stopped.) 


25 Qc4-c5 

26 Rc7xc5 

27 h2-h3 


Qd6xc5 

a3-a2 

a2-al=Q+ 


the a-pawn While the above game is not spectacular, 
it does show how La Regence is able to 
create modest strategical opportunities 
from seemingly placid situations (17 ... 
a7-a6!) and to capitalise on its positional 
advantages with great force. 


THE MULTI-USER SiGNET 


Continued from page 122 
McNOS command language that he asked to 
have it implemented on his single-user CP/M 
systems as welL) 

Prices 

Multi-User 

1) Hub filestore, 1 x400k floppy 

hard disk, 5.25 Mb (formatted) £2695 
hard disk, 10.5 Mb (formatted) £2954 
hard disk, 15.75 Mb (formatted) £3195 
hard disk, 21 Mb (formatted) £3500 

2) Satellite case: 

1- user (Z80A, 64k RAM, 1RS232)£1100 

2- user £1550 

3- user £1865 

Single User 


Z80A, 64k RAM, 2xRS232 
floppies 2x200k £1390 

floppies 2x400k £1690 

floppies 2x800k £1890 

Future 

developments 

A user who is just starting on a microcomputer 

development which requires only one system 


now but which could expand to become multi¬ 
user later, could well choose a Signet system 
for its development potential If Shelton 
maintains its record in exploiting its technical 
expertise, then it would be expected that other 
developments would be on the way. I 
understand that one of these developments is 
the provision of a local area network facility 
based upon the Datapoint ARCNET 
approach This will be used instead of the 
current ribbon bus to provide high speed 
communication over much longer distances, 
and thus permit the siting of user satellite 
systems away from the central hub. I must 
point out however that this is not yet an 
available product, or, as Guy Kewney so 
aptly put it in this same magazine‘the future is 
not now . . 

Conclusions 

The Shelton Sig/net system is based on good 
hardware and provides good value for money. 
The system provides a convenient cost- 
effective growth-path for the user who wants 
to start small, but expects to expand to a multi¬ 
user system later. The McNOS multi-user 
operating system provides convenient 
facilities for users who wish to share data 
between a number of terminals and a number 
of CP/M programs, provided this can be done 
on a scheduled basis (ie, no file being used in 


3 ' 

POWER 

SWITCHES 


COOLING 

HATCH 


THE NEW C-STATION 

FOR POPULAR MICRO-COMPUTERS. HOLDS 
COMPUTER/PERIPHERALS SECURELY IN PLACE 
PREVENTING LOSS OF MEMORY BY JOLTS AND 
MAKING OPERATION EASIER. 

C-STATION ONLY £19.95. STATE ACRYLIC COATED 
TUBULAR COMP STAND £35.95 EXTRA. DELIVERY 
APPROX 21 DAYS. 14 DAY UNCONDITIONAL 
MONEY BACK G'TEE. 

BAKER MF, UNIT 6, WOOLSBRIDGE IND EST, 
THREE CROSS, DORSET. 


O’LEVELFRENCHTUTOR 

Excellent educational programme teaches 
vocab + grammar. Includes 1,000 words, 
supports accents, has sound and powerful 
revision sections (16K upwards) £ 1 Q.00 

DUNGEON OF DEATH 

Massive m. lang graphics adventure with 
sound. Two views displayed. You may never 
escape! (32K upwards).£8.50 

STERAMPO 

No hardware or software modifications re¬ 
quired. Simply plugs into “AUX” lead to give 
TRUE STEREO sound, on all existing games 
without modernization balance & volume 
controls. Specify 2 (loud) to 6 watts (deafen¬ 
ing). Includes demonstration. Use with hifi or 
ourspeakers (extra).£17.00 

All prices include VAT and postage and are 
for level 2 only. Specify disk (add £2.00) or 
cassette and system configuration. Mail 
orderonly. Cheques and postal orders to: 

JDTRONICS 

42 CREDITON HILL, LONDON NW61 HR 
Send SAE for our new catalog pe. 


ATTENTION ALL DRAGON 32 USERS!! 

‘Colour Computer News’ 

Our latest magazine from the USA - full of 
hints, tips, ideas and software. 

PLUS FREE UK SUPPLEMENT 

with Dragon compatability chart and free 
advisory service. Send £2.25 (plus large 50p 
SAE) to, 

Elkan Electronics 

(Dept PCW), FREEPOST, 11 Bury New Road, 
Prestwich, Manchester M25 6LZ 
or tel. 061-798 7613 (24 hour service) 
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update mode by more than one user at a time). 
It is also possible to share simultaneous 
update access to the same data files with 
programs written specifically to take advantage 
of the McNOS ‘locking* mechanism The 
powerful McNOS terminal command language 
would be useful in some circumstances, but 
can be slow to use. 


Our thanks to Senton Ltd of Bristol for 
generous access to both single-user and 
multi-user Sig/net systems, and for 
stimulating discussions on the subject of 
resource ‘locking’ in general and using 
McNOS in particular. Shelton Instruments 
Ltd readily provided all the additional 
information I sought 


LEISURE LINES 





by J J Clessa 


Quickie 


No answers no prizes. 

A saucer is floating in a bath tub. Which 
raises the water level more — dropping a 
penny into the saucer or into the bathtub? 



Prize Puzzle 


If a 2-digit number is reversed and added to 
itself, and the process repeated, eventually 
a palindromic number will result (ie, one 
which reads the same forward as back¬ 
ward). 

Thus, consider the number 19. 

When reversed, gives 91. 

19 + 91 = 110 

110 + 011 = 121, which is palindromic 
after only two operations. 

Which 2-digit number requires the most 
number of operations before a palindromic 
sum is reached — and how many are 
required? (Clearly there are two answers — 


since one will be the reverse of the other. 
We’ll accept either.) 

January Prize Puzzle 

A fairly easy puzzle in January — well over 
200 responses were received. 

The problem can easily be solved by both 
analytical and micro methods. Many 
readers sent in the necessary programs. 
The answer is that there were 288 runners 
in the race and his number was 204. 
(Hardly the London Marathon!) 

The winning entry chosen from the pile 
came from Mr N R Holland of South 
Chingford, London. Congratulations are in 
order, and of course a small matter of a 
prize, which will be on its way pronto. 


BLUDNERS 


We’ve had a lot of irate phone calls about 
our Lynx Benchmarks as printed in March 
PCW. Some people seem to think Bench¬ 
mark 8 is wrong. Well it’s not. It’d help 
everyone if they noted that Benchmark 8 
timings as printed in November 1982’s 
summary should be multiplied by 10 to 
keep in line with the new BM8 program 
which tests three transcendental functions 
1000 times instead of the previous count of 
100. The average timings are all calculated 
using the BM8 times multiplied by 10. 
What did go wrong was that the average 
was incorrect — it should be 21.3 seconds. 
Now, we know BM8 looks a bit inconsistent 
with all the others, but we also know it’s 
right, so please stop phoning us up to tell us 
it’s wrong. 




The User Group Index, as printed in the 
February issue, lacked one very important 
acknowledgement. It was provided by the 
Amateur Computer Club, which maintains 
a reliable database of clubs countrywide 
and kindly agreed to provide us with a copy 
of that database for our readers’ use. In 
future the User Group Index will be known 
as the ACC User Group Database, and 
we’d like to apologise to the ACC for our 
inconsiderate omission. 


TRS 80 -VIDEO GENIES 

software library 

25 super programmes - machine code arcade 
games. Simulations, competitive games, adven¬ 
tures, dungeons & dragons, puzzles & bail games, 
plus a few educational & business programmes. 
Including Breakout, Star Wars, Amazing 3D Mazes, 
Gambling machine, corridors of Doom &Trap It. 

All 25 on one C48 cassette, sent by return post for 
only £8.95 inclusive, or send an s.a.e. for full details. 

SPARTAN SOFTWARE 

(Dept. P.C.N.) 

9 Cotswold Terrace, Chipping Norton, Oxon. 
Tel: 0608 - 3059 

★ Standard black & white (not colour computer) 




BUSINESS HOME 
COMPUTER DESK 


A choice of 
laminated finishes. 

Other sizes. ^ 

Single draw, roll 
underdraw pack 

and shelves. As seen £96.00 inc. 

BETA PRODUCTS VAT&deliver v 
Tel: 061 7479260. For99"x24" (standard). 



Anita Electronic Services (London) Ltd are 
specialists in the repair and service of 
Superbrain I and II and associated printers 
including Apple silent type, Centronic, 
Anadex, NEC, QUME, Ricoh and Empson. 

We also specialise in the repair of 
Commodore, Apple, -Sirius, Osbourne, 
AlphaTronic, and Adler computers. 

We offer a fast on-sight service or alter¬ 
natively repairs can be carried out at our 
workshops should you wish to bring in your 
machine. 

Maintenance contracts are available at 
very competitive prices. Trade enquiries 
welcome. 

For further information telephone or write 
to: 

MR D. WILKINSON 
Anita Electronic Services Ltd., 
15 Clerkenwell Close, 
London E.C.1. 

01-253 2444 


BBC MICRO 

also VIC, DRAGON, TANDY, etc 

An expansion console DEALER ENQUIRIES WELCOME 

which gives your micro 

the professional look. ' ' 

Protects your micro ^jjjf 

with room for dual disc 0 

drives or drive plus 
teletext adapter or 
second processor. All 

wiring out of sight within the console made of 
aluminium and textured sprayed in cream colour. 
Coming soon a bolt on extra module for extra 
expansion options. Yes this console will grow with you. 
Basic BBC console as shown £39.99 plus £4.00 P/P. 
Send your cheque for £43.99 or for more information 
enclose sae to SILENT COMPUTERS, 

27 Wycombe Rd, London N17 9XN 
Mail order only. Viewing by arrangement. 

24 hour ansaphone 801 3014 

NASCOM UK101 TRS 80 All single board computers. 
Computer cases for your micros plus up to two disc 
drives with room for expansions are still available. 
SAE for details. 




fft COMPUTERS: Osbourne Specialist 

Atec: FP1500-25 printer 
(25 C.P.S. Daisywheel) £300.00 + V.A.T. 
When you buy your Osbourne from us. 

Call uson 

01-228 2207 
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PERSONAL COMPUTER WORLD 



AN 

EXPAN DING 

We heard you!! The size of Personal Computer L |fj 

World has been growing at such a rate that our H ■*; 

Mark II binders just couldn’t keep pace. Twelve B ^B B 

issues used to fit very comfortably into a binder, ^mmmmm 

but now it’s too much of a squeeze. 

Enter our Mark III binder. Bigger and stronger. H I 

courage other persons from ‘borrowing’ your 'VQr m - ~^§v 1 

copies. They lie completely flat, even when full, SB 1 

tective pack to guard against any over-enthusiasm F~ P ,, 

on the part of the Post Office delivery system. | enclose ath^ue/PO > foTf k “* binderS at f3 - 95 each - 1 • 


; 




All in all, they represent exceptional value at ! 
£3.95. (A price below that charged by many J 
competing magazines. Indeed, we know of J 

several organisations who keep all their back * 
issues of computing magazines in PCW binders I 
because of their sturdy construction and their I 
value for money. This is not a practise we can | 
formally condone, but it’s flattering nonetheless.)! 
The price covers all postage, VAT and handling, j 
Use the coupon below, or if you do not wish to j 
deface your copy of PCW , send your order with i 
remittance clearly written to the address 
indicated. 


Name. 


Address. 


S U S S en h d thl be made PayaWe t0 PerSOnal C °™PMer 
53/55FrithStreetSVn ^ 
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ARE YOU LOOKING FOR A WORDPROCESSOR, 
PERSONAL COMPUTER OR BUSINESS MACHINE? 
THEN YOU SHOULD LOOK AT THE BRITISH 
MADE LSI M4. ___ 



WITH 16 BIT AND 8 BIT MICRO PROCESSORS 24 
LINE BY 80 CHARACTER SCREEN, SEPARATE 
KEYBOARD WITH NUMERIC PAD AND 64 USER 
RE-PROGRAMMABLE FUNCTION KEYS. IT IS 
CAPABLE OF SUPPORTING MULTI-TASKING AND 
NETWORKING WITH IT’S RS 232A AND 
CENTRONICS INTERFACES FITTED AS 
STANDARD. OPTION 8" OR 5Y*" FLOPPIES GIVING 
UP TO 2.4 MEGABYTES DISK STORAGE & 256K 
RAM. SUPPLIED WITH OR WITHOUT MATRIX OR 
DAISYWHEEL PRINTERS AS REQUIRED. FOR 
FULL DETAILS AND PRICES TOGETHER WITH 
PERSONAL SERVICE CONTACT THE APPOINTED 
LSI DEALER FOR KENT. 

H AWKES OF He ADCORN 
25 High Street 
Headcorn 

Kent. TEL:0622 890338 

A FULL RANGE OF SUPPORTING SOFTWARE IS 
AVAILABLE TOGETHER WITH OTHER TYPES OF 
COMPUTERS INCLUDING VIC 20, COMMODORE 
64, DRAGON 32, ATARI AND LSI M3. 


ASTROLOGY 
TRUELYAT 
YOUR FINGERTIPS 


USER PROMPTING PROGRAMS: merely key in birth information 
as requested by the computer - READ OUT (and/or PRINT OUT) 
what is normally the result of many hours of painstakingly tedious 
and complex mathematical calculations using tables, 
ephemera, etc. 

THE SIDEREAL TIME OF BIRTH. 

THE ASCENDANT AND MIDHEAVEN in Sign, Degrees, Minutes, 
and Seconds for EQUAL HOUSE SYSTEM. 

THE SIGNS AND POSITIONS OF THE HOUSE CUSPS in Sign, 
Degree, and Minutes for the PLACIDEAN SYSTEM. 

THE SUN AND MOON POSITIONS in Sign, Degree, Minutes, 
and Seconds. 

ALL THE PLANETS POSITIONS in Sign, Degrees, and Minutes. 
THE LUNA NODE - THE PART OF FORTUNE - THE VERTEX, 
AND A HOST OF OTHER BIRTHCHART INFORMATION AT THE 
TOUCH OF A KEY. 

ZX81 

ZODIAC IASCENTDANT MC Placidus Cusp Positions £10 
ZODIAC II ASPECTS + Midpoints only £8 
ZX SPECTRUM 48K ZODIAC F. All on one cassette £15 

DRAGON 32 

ZODIAC FD. As the Zodiac F only £15 

Other programs in course of preparation include: 
PROGRESSING THE HOROSCOPE; RECTIFICATION OF THE 
BIRTH TIME, etc. 

STELLAR SERVICES 

8 FIR TREE VALE, LEEDS LSI 7 7EY 
Tel: (0532) 692770 


HOME & BUSINESS TECHNOLOGY 



Probably the widest selection ^—>of software available by mail order. 

All the top manufacturers including Acorn Soft, IJK (Sinclair), Superior Software, Bug Byte, Program Power, Hessel, Procyon. 
-HERE IS A SELECTION- -——--— — --- 

Peeko Computer 9.95 BBC models A & B in stock: 

Junior Maths Pack 6.84 A AA AA n A/% AA i 

Philosopher’s Quest 9.95 JJ — 


Planetoid 

Meteors 

Arcadians 

Swoop 

Chess Model B 

Space Invaders Model B The best 
Atlantis — Superb fast Action 32K 
Hyperdrive 32K 

Stratobomber „ , „ „ „ „ „ 

Send SAE for full list. 

-HARDWARE EXPANSION 

Sound pick-off module (simple to fit) 

Amplifier and loudspeaker suitable for above 
Light pen 
X-Y digitiser 

-SUPER ACCESSORIES — 


Cover Polyester Cotton 

3.97 

Cover Soft PVC 

4.45 

Carrying Case for Computer, Cables, Cassette/ 

Disc Drive 

55.20 

Carrying Case a soft supported nylon version 
of above 

23.00 


-DISK DRIVES FOR BBC- 

BBC 100K Single drive (Requires discs (a)) 

TORCH Z80 800K Disc pack includes Z80 procY 
+ 64K(b) 

BBC/LVL 200K Twin Drive (a) 

TEAC 200K Single Drive (a) 

TEAC400K Twin Drive (a) 

TEAC 400K Single Drive (b) 

TEAC 800K Twin Drive (b) 

Connecting cable for TEAC drives 

(a) SCOTCH Single sided discs Box of 10 

(b) SCOTCH Double sided discs Box of 10 

BBC UPGRADES - 

Full upgrade kit (fitting £31.00) 

Disc interface (fitting £15.00) 


The above prices are VAT inclusive. Add £1.00 p&p for orders below £100.00 and £10.00 
(Securicor delivery) for orders above £100.00. 

Access and Barclaycard accepted on all items except BBC computers. 

ELTEC COMPUTERS 
217 Manningham Lane, Bradford, BD8 7HH. 
Tel (0274)722512. 


897.00 

397.00 

304.75 
569.25 

396.75 
711.85 

17.25 

28.75 

39.80 
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BACK ISSUES SERVICE 


Here is a complete guide to all available back issues of PCW. A quick guide to their contents 
is shown below. Check the coupon overleaf for the issues you require 


Volume 1 No 1, 1978 

The 77-68/Practical hints on kit 
building/Nascom 1/Charity case 
study/Flowcharting/Pontoon 
flowchart. 

Volume 1 No 2 1978 

Kit building Basic — first steps/ 
Case study — a software house/ 
PET 2001/Research machines 
380Z/School computing/E78 — 
Europa Bus. 

Volume 1 No 3, 1978 

More efficient programs/Cosmac 
1802/The PDP11 Part 1/Small 
busines computing — an approach/ 
The Z80/EPROM programmer 
construction. 

Volume 3 No 6 
June 1980 

Benchtest: Tandy TRS-80 Model II/ 
Benchtest: Sintrom Periflex 630/48/ 
Staff case study/Checkout: Softy 
Intelligent EPROM Programmer/ 
Checkout: Exatron Stringy Floppy/ 
Practical examples of the IEEEE-48 
bus use/Programs: Naming Nascom 
files/380Z Pictures/Fuel tank 
calculations — PET/PET large 
numerals/PET tank battle/Basic str¬ 
ing handling. 

Volume 3 No 12 
December 1980 

Benchtest: Microwriter/ 

Printerfacing: Series — Part 1/Sharp 
PC-1211 speed-up/Programs:TRS- 
80 Tarot, PET Cat & Mouse, PET 
Rebound, MZ-80K Alligator 
Swamp, PET Connect, UK101 
Minefield, PET Simon Benchtest: 
Raannd SP1 




Volume 4 No 3 
March 1981 

Benchtest: Onyx C8002/Benchtest: 
Bigboard/Micro music software 
package/ALC circuit/ Commons 
report/HP 43C/Programs: TRS80 
Show Jumping, PET Grand Prix, 
PET Aircraft landing, PET Bouncy. 






. s r i, r " '*? I 

■■ is 



Volume 4 No 5 
May 1981 

Benchtest: Pascal 640/WP 
Benchtest: Magic Wand/PET 
colour/Low-cost digital tape system/ 
Using calculator printers on micros/ 
Apple music-making/Multi-user 
Benchtest: MVT-Famos/Programs: 
PET Grand Prix, PET Aircraft 
Landing, PET Bouncy. 

Volume 4 No 6 
June 1981 

Benchtest: NEC PC-8001/Multi¬ 
user Benchtest: MP/M/Benchtest: 
Sinclair ZX81/West Coast Faire 
report/Radio Teletype/WP 
Benchtest: Wordpro 4 plus/Budget 
tape interface/Further Casio quirks/ 
Programs: UK101 Zor, PET 
Chords. 


Personal 


PCW SPECIALS 





1983 Microcomputer Benchtest Special. 20 
leading micros reviewed by 

the PCW team. Desk Top 
Computing £2.25. 
Comprehensive guide to 
using micros to help 
you in your business. 






Wmmtfli '701 



: : liar 


Keep your copies in 
order with these strong, 
attractive yellow binders. 
£3.95 each (inc P&P) 


Volume 4 No 8 
August 1981 

Benchtest: Tandy Model III/ 
Viewdata update/WP Benchtest: 
Spellbinder/Printer survey/ 
Microholism/Programs: ZX80 
Othello; Easter Sunday; Apple 
Mondrian; MZ-80K Duck Shoot; 
PET Gomoku; MZ-80K Football. 


Volume 4 No 7 
July 1981 

Benchtest: Sharp PC-3201/Multi¬ 
user Benchtest: Acorn Econet/Case 
study: Accident investigation on 
TRS-80/Zilog Z8 family/WP 
Benchtest: Format-80/Pascal 
Benchmarks: readers letters/Quicker 
Casio computations/Programs: 

ZX80 Sliding letters, UK101 Car 
Rally, TRS-80 Calendar, UK101 
m/c code to Basic converter, PET 
Exam Questions, MZ-80K 
Designer, ZX91 Sketch Pad. 


Personal 
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Vol 5 no 6 
June 1982 

Benchtests: Sharp MZ-80A/ZX 
Spectrum/Database Benchtest: 
DBMS2/West Coast Fire Report/ 
Lisp/VIC 20 games/Calc Corner 
Sharp PCI 500/Programs: RML 
Altered Basic/VIC-20 Large 
Characters/BBC Breakout/VIC20 
Trailblazer/M2L-80K Next-to-Last 
One/MZ-80K Tarot 



a Database/Compsoft DMS 
REVIEWED/Screenplay (new 
series)/Calc Comer: Hewlett- 
Packard Interface Loop/Programs: 
TRS-80 Solitaire, TRS-80 Ducks, 
Nascom Business Documents, MZ- 
80K Race Chase, ZX81 Graphplot. 


Computer in-Depth/Apple II games/ 
Calc Comer T188/Programs: 

ZX81 Hypocycloids/ BBC Character 
Generator/TRS-80 Tmth/PET Doc/ 
TRS-80 Screen Dump/UKlOl 
Screen Converter/PET boxes/Atari 
Earth. 
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Vol 5 No 8 
August 1982 

Benchtests: Sort M2 3/Dragon 32/ 
Database Benchtest: Cardbox/ 
Preview: Sony SMC-70/UCSD 
p-System/RS232 Interface/Sirius 
n-aphics/NCC Show report/ZX81 
Speech Checkout/Calc Comer 
Casio fx602p/Programs: TRS-80 
Quadrangle/UK 101 Conversion of 
units/PET Mooup/Apple Lifespan/ 
Apple Trees/Nascom Snail Racing/ 
UK101 Long Multipliction & 
addition. 


Vol 5 No 9 
September 1982 

Benchtest Olivetti M20/Word Pro¬ 
cessor Benchtest Select for NEC/ 
Database Benchtest 
Aquila/Checkouts: Microwriter 
Revisited, E40 Data Compression/ 
Screenplay: ZX81 Pt II/DIY Logo/ 
P for Perfect/Beeb Colour Hi 
Res/RS232/Calc Comer HP15 and 
16C reviewed/programs: Video 
Genie Extended Basic, ZX81 
Alphabetising, PET File Com¬ 
parison, BBC Music Player, PET 
Virus, BBC Radar, PET German 
Game, TRS-80 Cardshuffler. 


a— 
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BACK ISSUES CENTRE 


We have a complete selection of all available \ 

PCW back numbers in our flashy new Back 

Issues Centre in the West End of London, \ w 

just half a minute’s walk from Oxford S 

Street (close to Tottenham Court Road A \ Vo 

tube station). Of course, you could order ySA 

them from our excellent mail order A 

service using the coupon below, but by \u R \ \y\J L-—-■ 

visiting in person you save on postage oxford s ™ EET 

costs. The Back Issues Centre also often ^ oxFORD 
has back numbers of PCW on sale which we ( tuSP PA 
cannot offer through the mail order service 

because of shortage of stock. Our receptionists _ 

will also be happy to sell you a set of binders to 
take your subscription. And there’s a range of interesting computer 
books on sale as well. Drop by next time you’re in the West End. We’re 
open Monday to Friday, 10am to 6pm. The address is 14 Rath bone 





Place, London W1P 1 HE. 



Comeupand 

see us... 

Mon-Fri 

10am-6pm 

Saturday 

llam-6pm 


Volume 6 No 1 
January 1983 

Benchtests: Jupiter Ace/Torch/ 
Database Benchtest: Superfile/ 
Wamier-Orr programming 
tecniques/Expert systems/Tokyo 
Data Show report/Forth 
Benchmarks/Digital Video/The 
Nearly Man — Charles Babbage/ 
Portable Computer World — Con¬ 
tinued Fractions/Micro 
Chess/Screenplay — Spectrum/ 
Programs: VIC Connect-4/ 
VICMon/Atari character set 
mover/VIC UFO/PET Forth 
Teacher/VIC Doppler/BBC 
Gomoku. 


Volume 6 No 3 
March 1983 

Benchtests: Corvus Concept, 
Camputers Lynx/Database 
Benchtest: DataPrism/Which 
Spreadsheet? —Prophet II/IBM 
9000 Instrumentation Computer/ 
Apple Word Handler/Networks — 
Part IVZX81 Graphics 
Module/Sharp MZ-80k 
Enhancements/Micro Chess — the 
Conchess range/Screenplay — Atari 
800/Portable Computer World — 
hex listings for Casio fx602p and 
Sharp PCI 211/Programs: Atari 
Animation/ Chinese Horoscopes/ 
PET Patience. 


CHANGE OF ADDRESS 

Readers should note that all mail order 
subscriptions, binders and back issue 
enquiries must now be addressed to 55 
Frith Street, London Wl. 

However, for personal callers only, a 
selection of PCW back issues, binders, 
micro- computing books etc can be 
purchased from the shop at 14 Rathbone 
Place, London WIT 


! Any one issue £1.50; all additional issues £1.00 each. 

I Benchtest special £1.80. Desktop Computing £2.25. 

I Binders £3.95 each. All prices include post and package, 
j *Overseas orders requiring Air Mail postage add £1.00 per 
j copy. Cheques/P.O. payable to Computing Publications Ltd, 


53/55 Frith Street, London W1A 2HG Please allow 
up to 3 weeks for delivery and don’t forget to state your 
name and full address with your order. Please send me the 
following copies of PCW. I enclose a cheque/P.O. for £. .. 
Please tick appropriate boxes. 


Volume 1 Volume 3 Volume 4 
1 □ 2 □ 6 □ in 3D 5 □ 6 □ 

3n 12 □ 7D 8 □ 12 □ 


Volume 5 Volume 6 

1 □ 3 □ 4 □ 6 □ 7 □ ID 2 □ 
8 0 9 □ 10 □ 11 □ 3 □ 


Benchtest Special □ 
Desk Top Computing □ 
Binder □ 
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To NEWBRAIN a 
^ Disc Drive and all 
^ the CP/M Software 
-K that goes with it. 


MMM| 



Wordstar 
Supercalc 
Database etc. 


BB 


naging Direc 



“MBA’s promise 
to look after you 
P after you’ve 
\gone home . . 



Disc Drive and CP/M for New Brain 


Please: 

Contact me as soon as possible 
Send me literature 

Name. 

Position. 

Address. 


Cut out this coupon and send it to the address 


64K Twin Disc Drive System £1,375 


New Brain Model A 
Monitor 12" 

OKAI Printer 
Expansion Module 
64K Ram 

Floppy Controller 
Twin 400K Disc Drive 

800K Disc Drives available 





TAVISTOCK HOUSE 34-36 Bromham Road Bedford MK40 2QD Tel: 0234 213571 PCW/1 





























































































































































































































































































































































































































































Test* TLLIILLSTBR CDlTIPUTEfiS 



000 

BBC MOD A 299.00 
BBC MOD B 399.00 

DISK DRIVES 

Business Software 
Educational Software 
Entertainment Software 


Low cost, high 
performance S-100 
control for 5 hard disks. 


ORIC-1 

THE REAL COMPUTER SYSTEM 
FROM £99.95 
IIMCL VAT 


s jS3)-ragcm_32 


EPSON HX-20 

PORTABLE COMPUTER 

The little computer with 
big performance 



jQt commodore 


PRINTERS 


Dot Matrix 
Epson MX 80 FT III 
Epson MX 100 FT III 
Seikosha GP100 A 
BEST PRICES EVER 


Printer Cables, Leads, Disks, Stationery, 
Cassettes, Ribbons, Dust Covers and 
Wide Range of Software for all 
Computers. 


COMPUTERS 


COLOUR MONITORS 
14" Microvitek £250 
GREEN MONITORS 
Sanyo £99.00 Hitachi £99.00 


COMPUTER BOOKS & ELECTRONIC MAGAZINES 
SOFTWARE, HARDWARE SUPPORT/SERVICES/RENTALS 


CALL IN FOR FURTHER DETAILS 

TWILLSTAR COMPUTERS LTD 

17 REGINA ROAD, SOUTHALL, MIDDX 
TEL: 574-5271/2 (24 hours) 

OPEN 10am-8pm SIX DAYS A WEEK 



The HONAN DGC-100 

The DGC-100 is a single S-100 Board • Sector Interleaving - Software 
that interfaces to either one or two selectable to increase performance. 
5 V 4 " hard disks. Available in either 256 • Error Correction - 32-bit ECC 


or 512 bytes sector format, the DGC- 
100 features full sector buffering, error 
correction and what we believe to be 
the best data/clock separator in the 
industry. Flaw mapping is done 
automatically on the format pass or 
through user command. A complete 
CP/M support package is available. 
Features include:- 

• Seek Rates - Stepping rates are 
software selectable to optimize disk 
drive performance. 

• Full Sector Buffering - All data 

transfers are fully 11 11 

buffered to overcome 

timing constraints. 11 


polynominal, 11-bit correction. All error 
correction operations are fully 
transparent to the host computer. 

• Automatic Retries - All operations 
are repeated automatically upon error. 

• Flaw Mapping - Bad track replace¬ 
ment is automatic on the format pass 
or can be implemented via the 
Append Map command at user 
discretion. 

• Large Drives - Two drives with up to 
eight heads with 512 tracks (4096 
optional) per surface can be connected. 

Available ex-stock. 

lfOnK Dealer and OEM 

Ill'll 11^ enauiries invited 

LABORATORIES enquir,es mvitea. 


Newtons Laboratories, 111-113 Wandsworth High Street London SW18 4JB. Tel: 01-874 6511. Telex: 21768. 



Latest Osborne Mark II _ 

• Z80A 64K CP/M Computer 

• Dual 100KB drives (upgradable) 

• Typewriter keyboard + numeric pad 

• Integral 52 column monitor 

• Fully portable-weighs 24 lbs 

• RS232/Centronics/IEEE Ports 

• Software Wordstar/Mailmerge, 

C Basic-M Basic, Supercalc-CP/M 


INC. 

SOFTWARE 


NEW LOW PRICES 
DEALER ENQUIRIES 
WELCOME 

Send for list Osborne software 
and peripherals 

All prices exclusive of VAT and 
delivery. Cheque with order. 

Also available Double 
Density Model £1075 


Delta Systems Limited 

32 Finch Road, Douglas, 

Isle of Man. Tel: 0624-27522. 
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New modular interface concept makes 
the new Qume 11/40 PLUS a 
technological breakthrough. 


The remarkable new Qume 
11/40 PLUS modular 
interface daisywheel printer 
range is a technological 
breakthrough. 

No more will you need 
separate printers for each 
system. 


bi-directionally at 40 cps 
minimum. 

With a test proven MTBF 
rate of 5,500 hours it is 
equivalent to almost three 
years service free operation. 

And the new 11/40 PLUS 
range has complete command 


And for large forms or large 
format information displays, 
choose the exclusive 

WIDETRACK 11 22" wide 
chassis printer from Qume, 
with a choice of 130 or 96 
character printwheel. 



£ 1400.00 


Now you have a highly 
economic and time saving 
means of interfacing to most 
word processing and desk top 
computers. 

The unique interchangeable 
interface module plugs into 
the back of the printer, 
making the new Qume Sprint 
11/40 PLUS compatible with 
most standard word 
processing application 
software. 

It is the highest reliability 
daisywheel printer range ever 
produced by Qume. 

It prints letter quality text 


set compatibility with the 5 
and 9 range. 

So now, for around £80 
retail - the price of one low 
cost module - second printer 
capability can be easily added 
in a multiple computer 
operation. 

The 11/55 PLUS-a faster 
version with a minimum 
speed of 55 cps - is also 
available, for around £1,500. 

Both form tractors and sheet 
feeders are available now 
from stock. 


All immediately available 
from ISG with full 
application back up and 
technical service. 

Dealers and O. E. M. 
enquiries welcome. 

ISG Data Sales Ltd., Unit 5, 
Wellington Industrial Estate, 
Basingstoke Road, Spencers 
Wood, Reading, Berks. 

RG7 1AW. 

Tel: (0734) 884666 
Telex: 849110 

isg 
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...now the pedigree really shows 



How has Comart’s controlled, down to earth 
development strategy kept Communicatora firm 
favourite in the UK, and the leading candidate to 
reverse the tide of microcomputer imports? 

New Range Additions The Communicator 
range has broadened to add a new 20 Megabyte 5" 
Winchester Hard Disk Drive System to the already 
well established 5 Megabyte and floppy diskette 
models. Another new system offers 8" floppy disk 
drives for compatibility of data transfer. With the 
associated tape and additional Winchester back up 
systems that adds up to eight basic models - all in the 
same neat, stackable, casing - all based on SI 00 bus 
construction to keep future options in memory, users, 
peripherals and interface requirements wide open. 

Communicator 

operating systems continue to broaden both in 
options and facilities. An improved CP/M offers 
enhanced diagnostics, for example, and auto boot 
from Hard Disk. These basic improvements are 
reflected in the now tried and tested Communicator 
multi-user MP/MII™, which also provides for full 
CP/M™ compatibility. 

New Communications Options 

Communicator now offers CP/Net™ and RBTE 
communications protocols. Individual Communicator 


Systems can now operate as intelligent information 
terminals, integrated with either existing mainframe or 
mini computer installations, or be part of a shared 
resource or communications network. 


New Range of Terminals Find out more about 
Comart’s new smart VDU. It’s a new advanced 
ergonomically designed unit. It has a 105 keyset 
detached keyboard, soft green phosphor tilt screen, 
and a low profile foot. Its a perfect complement to the 
Communicator in both styling and performance. 

Some things don’t change Communicator still 
has Comart’s established dealer network and 
nationwide after sales service back up, supporting 
thousands of Communicators already at work 
throughout the UK. 

And in the Future? Behind all these 
innovations are advanced programmes of research 
and development. Soon Comart will be bringing you 
16 bit, multi processor and distributed processing 
systems.This is your guarantee that Communicator 
will continue to keep pace as microcomputer 
technology progresses. 


To find out more about Communicator 
today, call us now on 0480 215005. 


Main Dealers 

Birmingham The Byteshop 94/96 Hurst Street Tel 021-622 7149 
Dublin Lendac Data Systems 8 Dawson Street Tel 0001 372052 
Glasgow The Byteshop Magnet House 61 Waterloo Street 
Tel 041-221 7409 Leeds Holdene Bray House Leicester Place 
Tel 0532 459459 London The Byteshop 324 Euston Road NW1 
Tel 01 -387 0505 Digitus Lading House 10/14 Bedford Street Covent 
Garden WC2 Tel 01-379 6968 Jarogate 197/213 Lyham Road Brixton 
SW2Tel 01-671 6321 Manchester The Byteshop 11 Gateway House 
Piccadilly Station Approach Tel 061-236 4737 Nottingham 
The Byteshop 92a Upper Parliament Street Tel 0602 40576 
Southampton Xitan Systems 23 Cumberland Place Tel 0703 38740 


A member of the % Comart Group of Companies 


SPECIALISTS IN MICROCOMPUTERS 


Comart Limited, Little End Road, 
Eaton Socon, St Neots, Cambs PEI 9 3JG 
Tel: 0480 215005 Telex: 32514 Comart G 


Dealers 

Aberdeen MOM Offshore Tel 0224 22863 Bedford Remdex Bradley Tel 93 68581 
Cambridge Cambridge Computer Store Tel 0223 65334 Edinburgh Holdene 
Microsystems Tel 031 557 4060 Glenrothes Computer Services (Scotland) Tel 0592 
773710 Blackpool Western Computers Tel 0253 404676 Manchester NSC Computers 
Tel 061 832 2269 Norwich Anglia Computer Centre Tel 0603 29652 Worthing Ace 
Computing Services Tel 0903 35411 Middlesbrough Aztech Tel 0642 222621 Barking 
Moldavia Tel 01 -591 6511 Belfast Cardiac Services Co Tel 0232 625566 Wllmslow 
Holdene Tel 0625 529486 Colchester Eurotec Consultants Tel 0206 72538 
Huntingdon Westcom Tel 0480 217217 Luton M E Marketing Tel 0582 31806 
Middiesex/Berks Newbury Data Recording Tel 0784 61141 Sheffield Hallam 
Computer Systems Tel 0742 663125 Watford Lux Computer Services Tel 0923 29513 
Aylesbury J K Wakeford Assoc Tel 0296 27473 

CP/M, MP/MII and CP/Net are all trademarks of Digital Research Inc. 









Cruising ** 

onBroadway 

Behind the wheel of your 
machine. Cruising on 
Broadway. You look mean. 

People stop to stare. Suddenly NS 

a black-and-white pulls onto ^ 

the Broadway behind—its light 
flashing and siren wailing.The chase 
is on! 

Cruising on Broadway is a tyre¬ 
burning fast machine-code game;fdr 
the 16 & 48K Spectrum.The further 
you can get the more difficult it 
becomes—cash prizes areTbeing 
offered each month fgrThe highest 
scores. 

£4.95* 


BlindAUey Nfev 

A deadly duel, deep in space. 

Blind Alley is what passes for 
sport in the year 3017. Your craft ~ 

must use strategy to out-wit and corral 
the opponent—in this crazy development of 1 
After elbh round in the enclosure game more 
your sllll and agility. Blind Alley is the machine- 
For the 16 & 48K Spectrum. 

£4.95 


ie (Syfsuit games of the late 2600s. 
tayers'are sent against you to test, 
ide afction of the future—now! 


The Working Spectrum 

Jr (228 page book) 
Twfirst well-documented 
col legion of serious programs 
fo^he ZX Spectrum, Programs 
jgt include a Basic Renumber 
Jjrwhich can handle Gotos and 
jpGosubs, a character dictionary, 
j4r a file-handler, several utility 
programs and a few games. 
Each program is built up out of 
re-usable subroutines. 


TheWorking Dragon32 

This is a companion volume to 
The Working Spectrum and 
includes several new features 
such as a Text Editor and a 
Music Composer and Editor. 

Other programs help you use 
the Dragon 32 as an 
accountant, for more 
advanced high resolution 
graphics, as a home tutor for 
education and for playing 
games. Each of the programs 
and subroutines is explained 
line by line to help develop 
your own programming skills. 

£5.95* 


THE WORKING 

SPECTRUM 


Submit your program to Sunshine 
and your name could be here next month, 


The Working 

Dragon 32 


‘Available through W. H. Smith’s and computer dealers. 


Trade/dealer enquiries welcome. 


Please send me 

□ The Working 
Spectrum 

at £5.95 each 


Cruising 
on Broadway 

at £4.95 each 


Name 


Address 


The Working 
Dragon 32 

at £5.95 each 


I enclose a cheque/ postal order for £_ 

payable to Sunshine Books. 

19 Whitcomb Street, London WC2 7HF. 


We can normally deliver in four to five days. 
















TOSHIBA DOUBLE SIDED/DOUBLE 
DENSITY Sy 4 " DISK DRIVES 


These are high quality, very reliable, industry standard 
disk drives These can be used as single sided/single 
density, double sided/double density or double sided/ 
double density depending on the host computer disk 
interface Compatible with most micro-computers e g 
VIDEO GENOE. ATOM, TRS 80. BBC COMPUTER. 
SUPER BRAIN. NASCOM etc, etc. If used as double 
sided/double density then the storage capacity is 500 
K BYTES/DRIVE (u nformatt ed), track density is 48 
TPT and can daisy chain up to 4 drTves.UO day warranty 

One disk drive only. £179 + VAT - £205.85 

Two disk drives. £349 + VAT = £401.35 

Single boxed with power supply£214 + VAT = £246.10 
Dual boxed with power supply £389 + VAT = £447.35 

2 Brive Cable. £15 + VAT = £17.25 

DS/DD 48 TPI diskettes. £2.50 + VAT = £2.88 


g— OFFICIAL BBC DEALER' 

UJLjLd microcomputer 


BBC Microcomputer Model B.£348 + VAT = £399 

Model B + Econet Interface.£389 + VAT = £446 

Model B + Disk Interface.£409 + VAT = £469 

Model B + Econet + Disk interfaces.£450 + VAT = £516 

Single disk drive (100K).£230 + VAT = £264 

Torch Dual Disc Drive (800K) with Z80 processor 64K of RAM and 

CPN operating system.£779 + VAT = £895 

Parallel printer cable.£12 + VAT = £103 

Games Paddles (per pair).£11 + VAT = £12.65 

Second Processor Z80.£195 + VAT = £224.25 

SOFTWARE FOR BBC COMPUTER 

Desk Diary (Two programmes). £8.65 + VAT = £9.95 

Algebraic manipulation package. £8.65 + VAT = £9.95 

BBC Peeko Computer. £8.65 + VAT = £9.95 

BBC FORTH language.£14.50 + VAT = £16.67 

BBC LISP language. £14.50 + VAT = £16.67 

BBC word processing package, (view). £52 + VAT = £59.80 

Printer Driver Cass. £8.65 + VAT = £9.95 


CASIO 


‘FX-702P the casio pocket computer/caculator. basic 
programmer, 55 scientific functions, up to 1.680 proaram 
steps 

Special Price. £61 + VAT = £69.95 

‘FX-602P programmable calculator 50 scientific function 
and 512 programme steps. 

Price. £46 + VAT = £52.90 

*FA-2 cassette interface for FX-702 and FX-602. 

Price. £16 + VAT = £18.40 

*FX-10 Mini printer for FX-702 and FX-602. 

Price. £37 + VAT = £42.55 

‘PB-100 pocket computer with qwerty keyboard. 

Price. £39 + VAT = £44.85 

*FX700 Scientific pocket computer 

Price. £47 + VAT = £54.05 


Double sided/double density 
Double Tracks 5y 4 " Disk Drives 

This is the latest addition to our range of disk 
drives. The capacity is 1 MAGA BYTES (un¬ 
formatted) per drive, the track density is 96TPI. 
Track to track access time is 3 msec. These are 
compatible with Shugart SA460 (ANSI standard 
interface). Compatible with BBC COMPUTER, 
ATOM, NASCOM and lots of other computers. 

One disk drive only. £239 + VAT = £279.85 

Two disk drives. £469 + VAT = £539.35 

Single boxed with power supply. £274 + VAT = £315.10 

Dua boxed with power supply. £509 + VAT = £585.35 

DS/DD 96TPI diskettes. £3.95 + VAT - £4.54 each 

Two drive cable. £J5 + VAT = £17.25 


10, 12, 15 characters per inch switch selectable. 
Changeable daisywheels. 8 to 12 characters per 
second print speed. Centronics compatible inter¬ 
face internally fitted. Built in self test program. 
Automatic underlining, auto repeat, 12 character 
buffer. Lift off correction ribbon fitted. Film or 
carbon ribbons. Portable — carrying case 
supplied. Lightweight, only 21 pounds including 
case. 

Our special price.£429 + VAT - £493.35 


FAST 100 CPS NEC 8023 PRINTER 


NEC 8023BE-C 


This isWigh speed printer using bi-direc- 
tional logic seeking operation, 7x9 matrix 
for alphanumerics. 8x8 for graphics and 
bit image printing. Programmable paper 
feed, original plus three copies. Greek 
characters and high resolution graphics. 
The print quality is exceptional, and the 
price is affordable 

Price.£299 + VAT = £343.85 


DRAGON 32 


£169 + VAT = £194.35 
INCLUDING A 
FREE CASS 
LEAD 


new microcom 

puter specially do 
signed for the family and 
small business use. It has 
32K Bytes of Ram (expandable ^ 
to 64K). 16K Byre Microsoft Colour Basic. High-res. colour 
graphic and very good sound features. It has full size profes¬ 
sional keyboard and comes complete with power supply and a 
built-in centronic parallel printer interface. Send SAE for lists. 


ATARI HOME COMPUTERS 

ATARI 400—£159 
ATARI 800 
£399 
Prices 
include 
VAT 


— m-m - _ _ _ _ . a - ^ ORDERING INFORMATION All orders which accompany a 

A H | E R I l\l DTH U IV1E INI I S LT U • cheque or cash are CARRIAGE FREE (UK only) On all other orders a 

DEPT PCT, UNIT 19, ARLINGHYDE ESTATE, SOUTH ROAD, HARLOW, ESSEX, U.K. CM20 2BZ 3 °t ? f ' nv0ic ®'°’ a ' S a P pl ' ca ^ le 

TEL: HARLOW (0279) 412639 TELEX: 995801 — A18 OPENING HOURS: Mon-Fri 9am-5.30pm, Sat 10am-2pm 


KDS 7362 VDU 

80 charac x 24 lines | 

25th status line, RS j 

232C/20mA cur- ' 

rent loop interfaces, 

128 displayable 
characters, reverse M 

video, blink, *$**'*?ifu 

blank, underline, - • J 

half intensity, 

detachable keyboard as 

with 101 keys. 1 

Our Price.£449 


AS USED WITH ICL 
PERSONAL COMPUTER 


VAT = £513.35 


TEXAS INSTRUMENTS 
HOME COMPUTER 
SYSTEM 
TI99/4A 16 BIT 
MICROPROCESSOR 

FREE CASSETTE 
LEAD SUPPLIED 


PROFESSIONAL MONITORS 


FREE 

CASSETTE 
LEAD 

TI99/4A 


on I MS9900 16 bit microprocessor 
It includes 16K RAM, 16 colour high resolution graphic (192x256), 
The screen display is 32 characters, 24 lines Tl-BASIC. Full size 
keyboard. For Software there are about 1000 Programs to choose 
from. There are a lot of peripherals available e.g. Disk Drives, Disk 
Interface. Speech Synthesizer, Extra RAM. Additional Languages 
(PASCAL, TI-LOGO, ASSEMBLER). Prices: Tl Home Computer 
£149.95; Peripheral Expansion System £149.95; Disk Controller 
Card £144.95; Disk Drive £199.95; Speach Synthesiser £41.95 
All prices inclusive of VAT. Please send large SAE for full price list. 


SEIKOSHA GP SERIES GRAPHIC 
AND TEXT PRINTERS 


GP-100A 50CPS. 80 column Hi-res graphic line repeat 
function, adjustable up to 10" paper width, tractor feed. 
5x7 dot matrix. GP-100A centronic parallel interface. 

50 CPS. £189 + VAT = £217.35 

GP100A 30 CPS. £169 + VAT = £194.35 


•250X New 50 CPS. 80 column, tractor feed, true 
cenders, 64 user defined characters, double height 
/or double width characters. 5 x 8 dot matrix, parallel 
and serial (RS232) interface 

GP-250X. £229 + VAT = £263.35 


MX80 F/T-3 

80 column, 80 CPS, super and subscripts, 
lining, tractor feed, 32 print fonts. Bi-directional printing, 
logic seeking, 9x9 matrix, high res. graphics, centronic 
parallel interface, tractor or friction paper feed, FREE 500 

sheets of paper. Price: £325 + VAT - £373.75 

MX 100-3 

136 columns, 100 CPS, all other features of MX80 plus 
true descenders, adjustable paper width up to 15 inches, 
friction or tractor feed, centronic parallel interface. 

.Price: £429 + VAT = £493.35 


- mvi1IIWM , ^ green monitors with 

composite and sync input. Suitable for most computers 

Hitachi MM1216. £89 + VAT = £102.35 

SM12H 18MHZ monitor. £89 + VAT = £102.35 

SM12N 15MHZ monitor. £69 + VAT = £79.35 


• COLOUR MONITORS 14" colour monitors. RGB or 


composite and sync input. 

SCM14N Normal-res 400 dots. £199 + VAT 

SCM14M Medium-res 600 dots. £339 + VAT 

SCM14H High-res 800 dots. £499 + VAT 


GUARANTEED LOWEST PRICES 

|< . '• uf (ifl< • > .»»•' " ' "•••••■■ 1 ■ " " 1 ' 1 ' l f *' 1 •' • 

,\t!l " at U"' * 
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Wego Computers Ltd 

22a, High Street. Caterham. Surrey CR3 5UA 
Tel: Caterham 49235 Telex 933660 WEGO-G 


The Sequential Switching Unit for 

powering up and down various 
devices in the correct sequence. 

£75 + VAT 


BackPack — A standby power supply that fits 
internally within the PET and Disk Drive. It gives 
at least 15 minutes to close the system down in 
an orderly fashion. £140 + VAT 




Distributors of all 
Professional Software 
products - WordPro 
Plus, Power, InfoPro. 


The Card Reader is now available 
with an optical read head, which can 
also read punch cards. 

from £650 + VAT 


The TNW 1000 — an output only 
addressable serial interface IEEE to 
RS232C. £110 + VAT 


..Quality I 
Computer 
I! Media p 


Disk storage Labels Paper 
v Ribbons Furniture / 
ij/V cleaning kits / m . 
PpX Binders /mm 
Mil \pisksx4l® 


mi at i 

discount 
; prices I 


Verbatim Data life * 

The industry standard. 

All mini disks are double 
density with hub rings 


5 Vi MD525 
MD550 
MD577 
MD557 


SS 40 track 

DS 40 track 

SS 77 track 

DS 77 track 


come to Password 


Uncertain about the disk or ribbon for your 
machine Call Password for online advice. 


fj^^AII disks^B? 

come with^H 
^Factory guarantee^ 
10/16/32 sectors 
available at the 
same price 


8 FD1500 SSSD 

FD9000 SSSD 
FD8000 ■ SSDD 

DD4001 DSDD 


* Single density compatible 


♦ Disk storage 

Egiy 

Plastic library cases 
5V4" holds 10 £2.00 
8” holds 10 £2.20 


Plastic flip top 
large storage easy access 
5V 4 " holds 30 S 

8” holds 60 (lockable) 5 


^Professional ribbons from GEHA 

Richo RP 1600 M. Strike £3.36 
NEC Spinwriter M. Strike £3.32 
Microline Nylon £1 32 

Seikosha AP 100 Nylon £6.25 
Epson MK80 Nylon £5.32 

Commodore PET Nylon £5.32 
Sharp CE/MZ Nylon £5.32 
Centronics zip pack Nylon £2.69 
We have ribbons for most popular machines 


mm basf. 

Disk Media 
^These disks are high 
quality at low prices 

5Vi SSSD £15 00 

SSDD £19 00 

DSDD £24 00 


SSSD £2190 

SSDD £25.90 

DSDD £28.80 

SSSD 32 sector £27.35 


♦+ Cassettes (Cl 2) 

Manufactured especially for Micros 
Bulk tested Error free operation 
£4.35 No more drop outs 

£18.95 Packaged in boxes of 10 £6 50 

Verbatim Disk Drive Head Cleaning Kit 

Now anyone can clean heads safely and quickly 
No messy fluids use as a normal disk 
Cleaning Kit £6.25 

Extra Disks(l 0) £11.50 Specify 8 or 5V 4 

♦ Printout binders 

Width Vinyl Pressboard 

7V2-12 £18 50 £17 20 

12 3 / 4 -l 5% £22.90 £19 50 

All prices are for 10 packs. Other sizes available 


cheap paper can damage your printer 

♦ 

Our stationery is superior heavyweight low dust paper 
We have over 30 formats to choose from 
Labels available on request 
♦One part music ruled 65gsm 
2000 11 x9.% £10.95 
2000 11 x 14V 2 £12.90 
2000 11 x 15 5/16 £13.50 
♦♦ New mini packs for the small user 
Plain 70gsm with perforated edges 
(72 cuts/inch gives ultra smooth edge) 

Ideal for letters/forms and archive listings 
1000 11 x 9V 2 £8.36 
1000 12 x 9% £8.67 

UK postage and packing 

Disks 8 £1.30 each pack 5Vi £0.95 each pack 
Library cases (EGLY) £0.50 each (30) £2.60 each 
(60) £2.60 each Cassettes £0 95 each pack 
Ribbons £0.35 each Binders £2 60 each box 
Paper (1000) £2.60 each box (2000) £3.50 each box 
Cleaning kit £0.50 each 

Add 1 5% VAT to total price. Cheques, Postal Orders to: 


Password Electronics Ltd 

68 Commercial Road 
Wyndham Place 
Southampton 
Hants SOI OGD 
Tel: 0703 332130 


FREEPOST 

Southampton S09 1 BG 


Wego Computers Ltd 
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A BREAKTHROUGH IN 
COLOUR GRAPHICS 

PLUTO is an intelligent, high performance 
colour display controller that is both compact 
and affordable: 

Technical Profile:- 

• 8” x 8” PCB 

• 640 (H) x 288 (V)x8 colours 

• 16 bit Intel 8088 microprocessor 

• 192 Kbytes of dual ported memory 

• Fast parallel I/O interface for 
connection to most computers 

Use PLUTO with any machine 

PLUTO’S in built software gives fast access 
to a comprehensive command set:- 

• High level software protocol. 

• High speed vector drawing. 

(over 150,000 pixels per sec.). 

• Built-in character display freely 
mixable with graphics. 

• On-board storage of user-defined 
symbols. 

• Complex polygon flood fill 

An extended command set ROM is 
available providing the following 
functions:- 

• Raster operations with rotation in 
multiples of 90*. 

• Complex polygon colour and 
pattern fills. 

• Circles and arcs, etc. 


Prices:- 

PLUTO .£399 + VAT 

BABY PLUTO (320 x 288) .... £299 + VAT 

DOUBLE RES. OPTION .£50 + VAT 

8 MHz PROCESSOR OPT ... £50 + VAT 

EXTENDEDCOMMANDROM... £60+VAT 
MANUAL .£6 ONLY 

(OEM Discounts Available) 


0,0 research ltd. 

6 Laleham Avenue Mill Hill London NW7 3HL 
Telephone: 01-959 0106 



its neatly between 

m nark nf ftk nr mnrP 


* Stylish case fits neatly between 
ZX81 and Ram pack of 8K or more. 

* 256 x 192 pixels. 

* Hi res display file independent of old display file. 

* Very fast and powerful graphics commands as extensions 
of Sinclair basic: SLOW / FAST CLS COPY PRINT PLOT 
all extended to hi res. 

* 114 PLOT modes including: 

Points and various line types 
Textured triangle fill 
Absolute and relative co-ordinates 
Line drawing to points off screen 

* Mixed text and graphics including PRINT at graphics 


* User defined graphics for space invaders etc 

* Screen COPY to printer 

* Extensive manual, excellent for school and home use, and 
full guarantee. 

* Arcade games available soon! 


1 T ■ ■ 


Post to:- Notting Dale Technology Centre (Ltd) 

T.F.L. (ZX 81) 

189 Freston Road 

London W10 6TH (01-969 8942) 

Please send me.board(s) @ £32.00 each 

+ £4 80 VAT plus 75p P&P 

I enclose Cheque/P.O. for 

Or I wish to pay by Access/barclay Card/Visa. 


Card Number 


Name and Address (PRINT) 


Address 


Credit card holder’s signature. 


PCW 245 


















The Computer Bo ’ 

for your career 


The information 


... with savings you’ll appreciate! 


The Art of Software Testing Myers (M10) 

Step-by-step directions on program inspection, walkthroughs, reviews, 
test cases, design, module testing, debugging. 

Publisher's price £24.90 

An Introduction to Software Quality Control Cho (C25) 

Demonstrates how statistical quality control techniques should be 
systematically applied throughout all the systems design phases. 
Publisher's price £3135 

Microcomputer Architecture and Programming Wakerley (W40) 
The general principles of computer organization and programming 
using popular 8-bit and 16-bit microprocessors as examples. 
Publisher's price £27.40 

OBuild Program Techniques Rice (RIO) 

All the ins and outs of BPT, how it provides a framework for the 
design, development and implementation of an automated software 
generation system. 

Publisher's price £28.25 

Introduction to Interactive Computer Graphics Scott (S40) 
Bristles with sources, data, applications/options, methods, techniques, 
equipment options, management considerations. 

Publisher's price £21.60 

Modern Microprocessor Systems Design McGlynn (M50) 

A complete overview of the 16-bit and bit slice microprocessors; uses 
and performance, characteristics etc. 

Publisher's price £23.30 

Using CP/M Fernandez and Ashley (F87) 

Packed with examples, this self-teaching guide will have you using 
CP/M right from the start. 

Publisher's price £8.75 

O Cryptography Konheim (K20) 

A systematic review of the encipheriment systems. With ready-to-use 
detail you can apply to your own DP needs. 

Publisher's price £32.40 

APL Smith (S02) 

A design handbook for commercial systems where APL can outperform 
all other languages. 

Publisher's price £9.75 


OComputer Networks and their Protocols Davies. Barber, Price 
and Solomon ides (D15) 

User-orientated and covering a full range of computer communication 
systems. "One of the best yet on networking..." - Computer Weekly. 
Publisher's price £29.50 

Pascal: The Language and its Implementation Barron (B60) 

Both a state-of-the-art survey and a user's data-filled source-book. 
Includes the Pascal P implementation notes. 

Publisher's price £15.15 

Computing Marketplace (G25) 

A directory of computer services and software suppliers for word 
processors, micros, minis and mainframes. Over 500 pages. 

Publisher's price £2500 

Computer Programs that Workl/Successful Software for Small 
Computers Lee/Beech (L40) 

In the first, 24 programs in maths, biology and games all in BASIC. In 
the second, tips on writing dependable programs that work the first 
time. Publisher's price £11.90 

Introduction to 8080/8085 Assembly Language Programming 
and Applications Experiments with an 8080/8085 
Microprocessor (F80) 

Get maximum power from your micro with all the technique of 
assembly language at your fingertips. Plus a handbook containing 27 
experiments to build up your expertise. 

Publisher's Price for the pair £19.45 

Robotics in Practice Engelberger (E70) 

A detailed and practical tour of the management and applications 
of industrial robots. 

Publisher's price £18.50 

Dictionary of New Information Techology Meadows. Gordon and 
Singleton (M28) 

One succinct volume with definitions from the UK, Europe and US. 
Publisher's price £11.95 

Structured Programming with Comal Atherton (A75) 

Combines the elegance of structured programming with the versatility 
of Comal. Emphasis on good programming practice. 

Publisher's price £18.50 


Could your career use some good advice? 

Why not let top professionals fill you in with all their experience and expertise? (Kemeny, 
Davies, Katzan & McGlynn —just to name a few of the professionals whose books you’ll 
find on offer here). 

With a membership in The Computer Book Club you’ll find that your money will buy you 
more of their invaluable advice than you would have thought possible. 


Systems Analysis & Design for Computer Applications 

Millington (M75) 

Defines every aspect of systems design from specifications of data to 
the final dialogue between designers and users. 

Publisher's price £1850 

Systems Analysis and Management Steward (S90) 

A new method aimed at obtaining better performance in planning, 
organisation and management of complex programs. 

Publisher's price £26.60 

Invitation to Forth Katzan (K45) 

A complete ABC to this fast growing language. 

Publisher's price £12.75 

Writing Interactive Compilers and Interpreters Brown (B83) 

One of the most practical and instructive guides to the subject written. 
Publisher's price £14.35 

Proving Programs Correct/Guide to Good Programming 

Practice Anderson-Meek (A50) 

Provides an exact and systematic way to desk check programs. 
Develops good programming style. Covers testing, debugging, 
documentation and maintenance. 

Publisher's Price for tne pair £17.60 

Computing using Basic/Data File Programming in Basic 

Cope-Finkel (C32) 

An approach to Basic developed by the Oxford Computing Teaching 
Centre especially useful with the 380Z. The principles of data file 
programming adaptable whatever your situation. 

Publishers Price for the pair £25.25 
Microprocessor Development and Development Systems 
Edited by Vincent Tseng (T20) 

Experts compare, document and identify development aids and tools 
available. 

Publisher's price £16.00 Club price £12.75 

Basic Programming 3rd Edition Kemeny (K30) 

The classic work in Basic from the internationally recognised author. 
An excellent foundation. 

Publisher's price £14.35 


in The Computer Book Club 

there is no pressure to buy 

You have real choice and an easy to handle 
commitment in The Club. We will send you the 
free Club News monthly-describing the latest 
selections-but you needn’t take any particular 
book or take one book a month. All we ask is 
that you take at least four books during your 
first year of membership, thereafter choose as 
many or as few as you like. 


Save now and save later 

You start saving now by taking your choice of 3 
books for £2.00 each plus p&ptand you 
keep on saving throughout your membership- 
up to 25% (sometimes even more) on all 
books. 

Added Advantages 

You'll be able to read the Club News at your 
leisure, make your selection from the comfort 
of home and have the books you select 
delivered promptly to your door. 

Offer valid in UK only. 


Please accept my application and enrol me as a member of The Computer Book Club 
Send me the three book choices whose numbers I have indicated below (Some more 
expensive books, as shown O will count as two choices.) You will charge me a 
total of £6.00 for my introductory books, plus £1.45 towards postage and packing' If 
not completely satisfied I may return the books within 10 days, cancel my membershio 
and owe nothing. 

As a member my commitment is to buy 4 books in my first year of membership. I do not 
need to take a book each month. If I want an alternative to the main selection, or no 
book at all I will tell you so on the form provided. I am over 18 years of age. 

Write the codes for 
your choices here: 

Mr/Mrs/Miss__ 

(please print) 

Address_ 


Postcode^ 


Signature___ 

SEND NO MONEY NOW/Post to The Computer Book Club, 

Wiley Dist. Centre, Oldlands Way, Bognor Regis, W. Sussex P022 9SA 
Offer limited to one per household. Allow up to 6 weeks for delivery. The Computer 
Book Club is a division of John Wiley & Sons Ltd Reg. no 641132 England. 
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MIDAS S100 
SYSTEMS 

MIDAS 1 : From £895 
MIDAS 2 : From £1,890 
MIDAS 3D : From £3,100 

MIDAS 86 — 16 Bit: From £3,520 ^ 

• Our versatile Z80 Microcomputers are available as standard units or 
custom configured to your exact specification from a comprehensive 
range of stocked SIOO boards. 

• Disc storage capacity of the MIDAS 3 can be 2M 

Bytes, expandable to over 80M Bytes with a Winchester Hard Disc Unit 
in our MIDAS 3HD range. 

• MIDAS runs CP/M and MP/M. Other Software includes M-BASIC, C- 
BASIC, FORTRAN, COBOL, CIS-COBOL, and Word Processing. 

A MIDAS 3D with 64K RAM and 2M Bytes on two 8” drives with two 
Serial I/O Ports and CP/M only £3,100 

• Printers, VDUs and other peripherals stocked to give complete package 
system at keen prices. 


« qmq We stock over 50 different SIOO Boards all from quality manufacturers, such as Godbout, 
DvJAKLsO SSM, Micromation, Dual, Ithaca, Vector, S.D. Systems, Morrow, Pickles & Trout, eta_ 



PROCESSOR 


Z80 Starter Kit 
Single Board Computers 
8085/8088 CPU 
Z80A CPU 4MHz (4 types) 
8086 


EPROM 


2716 EPROM (2x16K) 

2708/27 16/2732 Programmer 


VIDEO BOARDS 


24x80 I/O Drive 
24x80 Memory Mapped 


DISK CONTROLLERS 


Single Density 5” or 8” 
Double Density DMA 
Floppy or Hard Controllers 


Static RAM 16-64K 24 Bit addressing 
Statis RAM 8x64K or 16x32K RAM/ 
Battery Back-up 
Memory Manager 


I/O BOARDS 


2S/2P or 4S/2P or 3P/1S etc 
A/D & D/A or 12 bit 
IEEE 488 Interfaces 


MISCELLANEOUS 


Real Time Clocks 
Graphics 51 2x256 (b/w) 
Colour Graphics 312x290 
Maths Board AMD 9511 
Extender Boards/Logic Probe 
Motherboards 7-20 slot 


MAINFRAMES 


We are the sole distributor for Integrand 
Mainframes and Disc Enclosures, 
available in nine models including Desk 
Top and Rack Mounting, with or without 
provision for Disc Drives. All units totally 
enclosed, painted on all external 
surfaces and complete with power 
supply etc. 


SOFTWARE 


CP/M 1&2, MP/M, PL/1, C-Basic 2, M- 
Basic V5, XYBasic, Fortran 80, Cobol 80, 
Cis-Cobol, Pascal/Z, Pascal M/T, Forth, 
MAC, ZSID, Disassembler, Wordstar, 
Datastar, Wordmaster, Supersoft etc etc. 


We are pleased to discuss your requirements and will advise you as to whether your 
needs can be met with one of our computers. 

All of our systems are specials as they are configured to suit your specification, thus 
ensuring that you get what you want rather than what happens to be available. 

Write or phone for a catalogue. 

Unit 14,29 Willow Lane, Mitcham, Surrey 
Telephone: 01-640 6931/2/3 
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Samurai means to 
Samurai is built to s< 



Out of the world's most powerful economy comes 
the world's most performance-orientated executive 
computer. It's the Samurai from Micro Networks, 
a 16 bit business machine with a capability, 
features and a price that gives it a decisive edge 
over the competition from the other side 
of the Pacific. 

As well as the thrust of the Intel 8086 
power, there's an impressively 
engineered reliability that's wholly 
Japanese. 128K bytes of memory, 2.4 
megabytes formatted floppy disk 
storage with standard IBM format 
compatability, communications 


RRP 


£2795 









erve.The new 16 hit 
*ve todays executive. 


and printer interfaces all come as standard. And on top there is a superb range 
of options. 

The software available to Samurai users is extensive. A full library has been developed 
by Peachtree the world's largest microcomputer software house, for MS DOS* and 
CP/M86** Samurai's operating systems. It all indicates that here's a machine that's built 
to work alongside you in the toughest business environment. 

The Samurai is backed by an aftersales service programme, the like of which has not 
yet been in the U.K. executive computer market. Just as an ancient Samurai warrior 
/ Bu. „ pledged total loyalty to his lord, so Micro Networks pledges every Samurai 


customer a total support package. A 12-month guarantee of course, but also a 
guaranteed no-quibble replacement. Extensive training is available, and a 
i software hotline to enable business users to get fast answers to 
L operating queries. 

Micro Networks Limited 

iX ^ 382 Kensington High Street, London W14 8NL 

^ Telephone 01-602 7405/9 

i BfcjK > The Samurai is a product from Nissei Sangyo which is a subsidiary of Hitachi. 
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To: Micro Networks Limited 
382 Kensington High Street 
London W14 8NL 


Please send me more details of the 16 bit Samurai. 



I 

I 


Name. 


g] 1 

m i 


Company. 
Position_ 


Address. 


I 

I 

I 

L 


Phone. 
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MS DOS is the registered mark of Micro Soft 
* CP/M 86 is the registered mark of Digital Research 
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MS-DOS gives you the only complete 
set of software tools for 16-bit systems. 

Now. From Microsoft. 


Systems and Applications. Now. The success of 
any microcomputer system depends on the 
amount of software available for it. And, the 
ease of writing more. Microsoft™ MS-DOS 
is the only single-user operating system 
fully supported by Microsoft's 16-bit 
languages: BASIC Interpreter, BASIC 
Compiler, COBOL, FORTRAN and 
Pascal. Plus, the Multi-Tool™ family of 
applications software... starting with 
the Multiplan™ electronic worksheet. 

More software. Soon. IBM chose 
MS-DOS as the primary OS for the 
IBM® Personal Computer. Lifeboat 
Associates chose MS-DOS as the 16-bit, 
single-user DOS it will support. And 
Microsoft will continually introduce 
new applications and systems soft¬ 
ware for MS-DOS.The implication is 
clear: MS-DOS is going to be even better 
supported. Fast. 

Easier conversion. MS-DOS was written to make con¬ 
version of CP/M-80® programs simple. Simpler, according 
to programmers, than conversion to CP/M-86™ Again, 
the implication is clear. 

Better system features. MS-DOS offers features 
unavailable under either CP/M-80 or CP/M-86: device 
independent I/O, advanced error recovery, variable length 
records, and full program relocatability in order to take 

MS, Multiplan, Multi-Tool, and Microsoft are trademarks of Microsoft Corporation. 
CP/M and CP/M-80 are registered trademarks of Digital Research, Inc. 
CP/M-86 is a trademark of Digital Research, Inc. 

IBM is a registered trademark of International Business Machines, Corp. 



advantage of the extended addressing 
capabilities of the 8086 and 8088 micro¬ 
processors. And MS-DOS' descriptive 
error messages make it a user-friendly OS. 

Leadership in microsystems. Microsoft 
led the industry into the 8-bit world when 
we put BASIC on the first microcomputer. 
Now, we're leading the industry into the 
16-bit world with the first complete set of 
software tools for the 8086 and 8088 micro¬ 
processors. The MS-DOS operating system. 
Languages. Utilities. And, applications software. 

Planning an OEM system? Return the coupon 
below for complete OEM information on MS-DOS and 
Microsoft's complete set of tools for 8086 systems. 

Can't wait? Call our OEM Accounts Manager. 



Fir 


Microsoft Europe Ltd 
Bulbourne House, Gossoms End 
Berkhamsted. Herts HP43LP 


(04427)75091 

TLX: 825888 MICROEG 


□ Send me information on MS-DOS for OEM's. 

□ Send me information on applications for MS-DOS. 


Name. 


Company. 
Address_ 


Town. 


.County. 


-Postcode. 


In the USA: Microsoft Corporation, .10700 Northup Way, Bellevue WA 98004 
U.S.A. Tel: 010.1.(206) 828.8080. Tlx: 328945 
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we can supply complete acquisition 
and control systems, and for unusual 
applications we provide a 
custom hardware design service 
to the highest standards 

standard products currently in 
development include RAM cards and 
a multichannel input/output card 
with permanent calendar clock 



ACT . A . 

Sinus 1 interface 


authorised dealer I analogue 1208 


the photonic designed and built analogue 1208 is a 
separately boxed analogue data acquisition 
interface using the sirius control port 

• 8 differential/16 single ended channels 

• 12 bit/0.025% resolution 

• software programmable sensitivity 

• acquire data from 8 chromatagraphs or 
other instruments simultaneously 


[apple 


£220 + VAT 

photonic manufactured 
interfaces are also 
available for apple II 


ITT? 


C 


EDC PHOTONIC LTD 
061-973 8367 


Tector House 
103 Washway Road 
Sale Cheshire 



CLIP 2 - 0! Compressed Library Interchange Program 


NEWRELEASES 


CP/M £80 CP/M £95 RTII £250 


• As fast as PIP and simpler to use , _ 

• Compresses text or data to less and a fourth new product. 

than half size JANUS — file transfer utility 

• Large files can span multiple discs #Fast, error-correcting transfer 

• NEW: WordStar compression code #Uses CP/M devices — no tailoring 

• NEW: Program selects the best needed for new/unusual equipment. 

code for each file, all precisely #pftn nr P19H fnr twn liopnsed conies 

restored when expanded back. # £120 for two licensed cop es 

• Compatible with all earlier Pl ys RS232 cable. 

releases of CLIP and E40. i^——- 

All prices excl. VAT, post free in U.K. 

KEELE CODES LTD Most P°P ular disc formats from stock. 

University of Keele, Keele, Staffordshire, U.K. Tel: (0782)629221 Telex: 36113 

OA u Arrocc nrrontoH *CP/M is a trademark of Digital Research 

24-hour telephone service. Access accepted. WordStar is a trademark of MicroPro 
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Retailer 
and OEM 
terms 
available 


Full 

descriptive 

Catalogue: 

available 


COmpUTER PRODUCT} 


.INTERNATIONAL LTD. 


SOFTWARE FOR CP/M COMPUTERS 


Software Manual 
& Manual Only 


Software Manual 
& Manual Only 


Software Manual 
& Manual Only 


ANTHONY ASHPITEL 
TYPING MASTERS 


BASIC VERSION 
BUSINESS VERSION 


BYROM SOFTWARE 


BSTAM—Utility to link one micro¬ 
computer to another also using BSTAM 
BSTMS—Utility to link a micro to a mini 
or mainframe 


CP/M USER LIBRARY 


51 Volumes—Price per volume 
8 disc (one volume per disc) 

5' disc (one volume per 2 discs) 
Index 


DIGITAL RESEARCH 


BT-80 

CBASIC v 2.08 
CB-80 1.3 
CP/M86 
CP/M 2.2 
CP/NET 
DESPOOL 
MAC 
MP/M 1.1 
MP/M 2.0 
PASCAL MT 

PASCAL MT WITH SPP 
PASCAL MT LIB SOURCES 
PASCAL MT SPP ONLY 


ELECTRONIC ACCOUNTING 
SERVICES 


LINEAR & GOAL PROGRAMMING 


FOX & GELLER 


QUICKSCREEN FOR DBASE-II 
QUICKSCREEN FOR CBASIC/CB-80 
QUICKSCREEN FOR MBASIC 
QUICKCODE FOR DBASE-II 


103 14 

103 14 

103 14 

182 21 


GRAM BUSINESS 
SYSTEMS LTD. 


DISKREV 

DISKLENE 

DISKORG 

DISKED-2 

DISKTOOLS-1 (DISKREV & DISKORG) 
DISKTOOLS-2 (DISKTOOLS-1 & 
DISKED-2) 


ORDER INFORMATION 


When ordering CP/M software please specify the format you 
require. All software items are subject to VAT. Manuals, when 
purchased separately, are not subject to VAT. Please add 
£3.75 (plus VAT) for postage and packing for the first item 
purchased, and then £1.00 for each extra item. For overseas 
please add £6.50 per item and then £1.50 for each extra item 
required. Most software in this advertisement is available 
from stock and a 72 hour return service is thereby offered on 
most prepaid orders. These details and prices are all current 
as of November 1982. Our prices reflect an exchange rate of 
U.S. $1.7 to £1.00. (Telephone at time of purchase to confirm 
latest prices.) All payments must be in Sterling and drawn 
against a U.K. bank. 

MAIL ORDER - TELEPHONE ORDER - VISIT - Send Cash. 
Cheque, Postal Order. IMO. Access or Barclaycard/Visa 
number to Microcomputer Products International Ltd- 
Room PCW, 8 Cambridge House, Cambridge Road. 

Barking, Essex IG11 8NT. 


INFORMATION UNLIMITED 


MICROSOFT INC. 


WHATSIT (Database Management 
System) 


KLH SYSTEMS 

Spooler for CPM systems v3.0 82 

MAGIC CIRCLE SOFTWARE 


BASIC-80 5.21 
BASIC Compiler 5.3 
FORTRAN-80 3.44 
COBOL-80 4.60 
M/SORT 1.012 
EDIT-80 2.02 
MACRO-80 3.43 
MULISP 2.12 
MUMATH 2.12 


MICRO-AP 


OSBORNE & ASSOCIATES 


SELECTOR-V 1.6 


MPI LTD. 


FORTH 
PAYROLL 
SALES LEDGER 
PURCHASE LEDGER 
NOMINAL LEDGER 
INCOMPLETE RECORDS 
MATHSPACK 
STATSPACK 


MICROFOCUS 


CIS COBOL v 4.5 
FORMS 2 
ANIMATOR 
FILESHARE 


MICROLOGY 


FTNUMB (FORTRAN-80 RENUMBER 
& REFORMATTER) 


324 

29 

85 

23 

500 

15 

200 

15 

200 

15 

200 

15 

1200 

20 

120 


120 


425 

25 

110 

10 

225 

25 

250 

20 

50 



ACCOUNTS PAYABLE & 
ACCOUNTS RECEIVABLE 
GENERAL LEDGER 


PHOENIX SOFTWARE 
ASSOCIATES 


PLINK —Disc to disc link loader 
PASM—Macro Assembler 
PEDIT—Line editor with Macros 
BUG—Very powerful debug 
PDEVELOP Package with all the above 
PLINK—2 Overlay Link Loader 


SAPPHIRE SYSTEMS LTD. 


STRUCTURED SYSTEMS 
(All converted to UK Standard) 


MICROPRO INC. 


WORDSTAR 3.0 

MAIL MERGE 3.0 (requires Wordstar) 
SPELLSTAR 1.2 (requires Wordstar) 
WORDSTAR TRAINING MANUAL 
WORDSTAR CUSTOMIZATION NOTES 
WORD-MASTER 1.7A 
TEX-WRITER 2.6 
SUPER-SORT 1.6 
DATASTAR 1.101 

DATASTAR CUSTOMIZATION NOTES 
CALCSTAR 1.2 


SALES LEDGER 
PURCHASE LEDGER 
NOMINAL LEDGER 
STOCK CONTROL 
LETTERIGHT 
ANALYST 

(File management Reporting System) 
NAD (Name and Address selection 
system) 

QSORT 


SUPERSOFT INC. 


DIAGNOSTICS 1 
TERM 


APPLE VERSIONS 


SYNTAX SOFTWARE LTD. 


WORDSTAR 3.0 

MAILMERGE 3.0 (requires Wordstar) 
SPELLSTAR 1.2 (requires Wordstar) 
DATASTAR 1.101 
SUPERSORT 1.6 
CALCSTAR 1.2 


CP/M TUTOR 


TDL SOFTWARE 
(Technical Design Labs) 


MICROTECH EXPORTS 


BUSINESS BASIC 

ZTEL (Text Editing Lang.) 

LINKER 


REFORMATTER CPM*->IBM 
REFORMATTER CPM«-»DEC 


. DISKTOOLS- 


ATTENTION 
ALL TORCH 
USERS! 
ALL OUR 
SOFTWARE 
IS 

AVAILABLE 
IN TORCH 
FORMAT 


Disktools are a family of soph¬ 
isticated programs designed to 
support CP/M based systems. 
The family consists of the Disk 
Reviver (DISKREV) * A simple to 
use program for recovering 
erased or corrupted files from 
disk - anyone who has had files 
erased or made unrecoverable by 
system failures will know how 
* useful DISKREV can be! 


The Disk Edit 11 
(DISKEDIT 11) J 

This is a powerful tool, allowing i 
modification of any byte in any I 
sector on the disk surface. It has W 
many uses ranging from being 
able to examine and restore 
erased files to edit corrupted files 
or directory entries. 


The Disk Organiser 
(DISKORG) 

This reorganises the files on a 
disk to present the most efficient 
usage of disk space. A detailed 
manual is supplied with this. 


The DISKLENE 

This examines all of the disk 
surface and assigns the bad 
areas to a special file. Any user 
who has had to discard potential¬ 
ly usable disk because of media 
surface faults will appreciate the 
savings this can make. 


MEDIA AND 
FORMATS 


Altos 

APPLE CP/M-80 13 Sector 
APPLE CP/M-80 16 Sector 
Blackhawk Micropolis Mod II 
British Micros Mimi 
California Computer Sys 8 in 
CDS Versatile 4 
Columbia Data Products 8 in 
Comart Communicator CP50 
Comart Communicator CPI00 
Comart Communicator CP200 
Comart Communicator CP500 
Compal-80 
CPT 8000 

Cromemco System 3 
Cromemco System 2 SD/SS 


Cromemco System 2 DD/SS 
CSSN Backup 
Cyfer 8 

Datapoint 1550/2150 
A1 Dec VT 180 SSDD 
RG Delta Systems 
RR Dynabyte DB8/4 
Q2 Exidy Sorcerer + CP/M-80 
RK Exidy Sorcerer + Exidy CP/M-80 8 
A1 EXO 

Q2 Gemini Galaxy I 
A1 Heath H8 * H47 
P2 Hewlett-Packard 125.8in 
P2 IBM PC-DOS SSDD 
P2 IBM PC-DOS DSDD 
P2 IBM CP/M-86 SSDD 
Q2 IBM CP/M-86 DSDD 
A1 ICL-PC 
A1 ICL DRX Series 
R6 ICOM 3712 


IMSAI VDP-80 

A1 

Nascom/Lucas 

N1 

SD Systems 5.25in 

R3 

Industrial Microsystems 5000 

RA 

NCR 8140/9010 

A1 

SD Systems 8in 

A1 

Industrial Microsystems 8000 

A1 

NNC-80 

A1 

Sharp MZ-80B 

R S> 

Intel MDS SD 

A1 

NNC-80W 

A1 

Sharp PC-3201 

R8 

Intertec Superbrain SSDD 

RK 

North Star Advantage 

P2 

Shelton Signet 

RK 

Intertec Superbrain QD 

RS 

North Star Horizon SSSD 

PI 

Spacebyte 

A1 

ISC Intercolor 8063/8360/8963 

A1 

North Star Horizon SSDD 

P2 

Tarbell 8in 

A1 

ITT 3030 DSDD 

R1 

North Star Horizon QD (MPI CP/M) P3 

TEI 8in 

A1 

Micromation 

A1 

North Star Horizon QD 


Televideo DSDD 

S5 

Micropolis Mod II 

Q2 

(Other CP/M) 

P2 

Torch 

N2 

Morrow Discus 

A1 

Nylac Micropolis Mod II 

Q2 

Toshiba T200 DSDD 

SF 

Mostek 

A1 

Osborne-I 

RP 

TRS-80 Modell - Shuffle- 


Multi-Tech 1 

Q2 

Pertec PCC 2000 

A1 

board 8in 

A1 

Multi-Tech 2 

Q2 

Rade 1000 SSDD 

RL 

TRS-80 Modell II 

A1 

Micromation 

A1 

Rade 1000 DSDD 

RM 

Vector MZ 

Q2 

Micropolis Mod II 

Q2 

Rair Black Box 

RE 

Vector Systems 2800 

A1 

Morrow Discus 

A1 

Research Machines 5.25in 

RN 

Vector Systems B 

Q2 

Mostek 

A1 

Research Machines 8in 

A1 

Vector VIP 

Q2 

Nascom (Gemini Drives SSSD) 

R3 

Robotron 5 

N3 

Xerox 820 5.25in 

S6 

Nascom (Gemini Drives DSSD) 

R7 

Robotron 8 

A1 

Xerox 820 8in 

A1 



ROOM PCW, 8 CAMBRIDGE HOUSE, CAMBRIDGE ROAD, BARKING, ESSEX IG11 8NT, ENGLAND 
Telephone: 01-591 6511 Telex: 892395 







QUALITY PRODUCTS FROM THE HOME OF MICROCOMPUTER SOFTWARE 

















COMPUTER CENTRE 




plusV.A.T. 


CPU plus 64k RAM 


€225.00 plusV.A.T. 
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GEMINI 


GALAXY 64K p*^ 

2.2 CP/M MICROCOMPUTER 

A cost effective 
solution to the small 
business, educational or 
home user requiring a reliable 
ZQO based CP/M computer 
From £1,450.00 
Plus l /.A. T. 





Only the 
new 
HX20 
portable 
computer I I 
from Epson fulfils ~ 
your requirements 



Ml? 


As one of SHARP’S 


biggest distributors, 
^^we always have stocks. We have the 
expertise to advise you on interfaces and 
software. We developed the QUANTUM 
MZ80k Hi-Res which gained official SHARP 
approval. 


PLEASE CALL FOR LA TEST PRICES . 

MZ80A with £75.00 free software £4 75 , Qq ptus V A T 
MZ80B with 64kplus GRAPHICS RAM 


€850.00 plus V.A. T. 


PCI21 1 €65.00 plus V.A. T. 


plusV.A.T. 

PCI500 €145.00 plus V.A.T. 


CE150 PLOTTER € 130.00 

plusV.A.T ^ : 

QUANTUM MZ8Ok^0 
HI-RES €100 
plusV.A.T. 






The first truly portable computer with full size keyboard, built-in 
printer, micro cassette drive, high resolution display, rechargeable 
batteries give hours & hours of use and give enough power to 
retain memory when computer is switched off, and is only 1.7ins. 
thick and about A4 size 

THINK it in England. COMPUTE it over France, PRINT it in Saudi 
and SA VE it on your main system back in England. That's what 
HX20 can do for you andits cheaper too. Fora standard desk 
top of roughly the same power as HX20 you could pay about 
twice as much - that s real value for money! 


We stock the 
following printers:- 
EPSON, SEIKOSHA, 
and more impiortant, we know how to interface 
them to a variety of computers. 



[computer products ltd J 

Trading as Leeds Computer Centre. 
Please call or write for full details 
Leeds Computet Centre, The Balcony, 
60/62Merrion Centre, LEEDS. 

Tel:0532-458877 
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ve never had it so fa. 


NEC Business Systems (Europe) Ltd 

164-166 Drummond Street, London NW1 3HP, 
Telephone 01-388 6100 


5 ' i i 

-:;a 

DisCache was designed and 
developed for the NEC PC8000 
in the UK by Eicon Research Ltd 
of Cambridge. 

Get the full picture from 
NEC Business Systems. 


DisCache is not just a Winchester 

It's a Winchester with its own computer. So it can handle files 
intelligently, and provide background processing for printing and 
communications. The result? DisCache + the NEC PC8000 gives 
throughput unmatched by any other personal computer in the world. 

Process while you print 

Genuine print spooling in a personal computer for the first time - 
DisCache will supervise a queue of jobs to be printed, leaving your 
computer free for other work. 

Back-up simplified 

DisCache offers a startlingly simple solution to the perennial 
problem of hard-disk security copies. A typical daily back-up takes 
less than a minute. 

You've never had it so fast 

DisCache will run all your existing applications programs - 
WordStar, DMS Database, accounting packages, everything - faster. 
All the advantages of DisCache are available without modification to 
your software. 

Technical data: 10 or 20 Mbytes capacity; 64 to 256 Kbytes RAM cache; • 
intrinsic back-up facility; Centronics and/or RS232C printer port. 





One of the best ways to become a human 
guinea-pig, is to buy one of the latest micro¬ 
computers. 

Months after launch, the manufacturer can 
still be chasing bugs out of the system, and 
chasing the software writer for that long-overdue 
business package. Leaving you to search high 
and low for usable programs. 

With a new Globe system, you don’t have 
any of those problems. 

Because Globe gives you fully-proven hard¬ 
ware together with outstanding, easy-to-use soft¬ 
ware, in complete systems that you can have up 
and running and improving your business, right 
from Day One. 

THE BEST FEATURES 
OF THE WORLD S BEST 8-BIT MICROS. 

Look at what goes into a Globe Micro¬ 
computer, and you’ll see why. 

Every single part has proved itself - not just 
in research, but also in day-to-day use in thousands 
of the world’s most successful business systems. 
Including quite a few of the most expensive ones. 

Yet in many cases, our systems cost up,to 
50% less than those of our competitors. 

Each Globe system comes complete with 
software. Up to £1900 worth. 


And because all Globe systems use the 
famous CP/M 2.2 Operating System, they also 
give you immediate access to nearly all the best 
‘off-the-shelf’ business packages. 

A NEW WORLD OF VALUE-FOR-MONEY 
COMPUTING STARTS AT £1,850. 

There are three Globe ‘package deals’, to 
cover most business needs. Including the need for 
realistically low prices. 

PACKAGE A (£1,850+VAT) 

This includes the basic Globe machine, the 
101, plus 'Wordstar' 
and ‘Mailmerge’ 
software. 

The 101 has 
64K of RAM and two 
5!4in disc-drives, to 
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GLOBE BUSINESS MACHINES LTD SMITHS FORGE 













P WITH RESEARCH, 
S NEW COMPUTER. 


PACKAGE FI 



give a further 650K of backup memory. 

'Wordstar' is the world’s most widely-used 
word-processing package. To make it even easier 
to use, all our machines have dedicated word¬ 
processing key-pads. 

PACKAGE B (£2,495+VAT) 

This package has everything in Package A, 
plus ‘Financial Director’ and ‘Plannercalc’ soft¬ 
ware. ‘Financial Director' (The Accountant in a 
Briefcase’) is written for, and approved by accoun¬ 
tants for such jobs as Nominal Ledger, Bought 
Ledger, Sales Ledger, Management Accounts 
and Cash Book. A very powerful package, yet 
superbly simple to use. 

‘Plannercalc’ lets you carry 
out spreadsheet 



NORTH END 


more straightforward tasks like cashflow reports 
and budget forecasts. 

PACKAGE C (£3,200+VAT) 

This gives you the same software as Package 
B - but based on the Globe 102 computer. This has 
8in disc-drives, giving you very fast access to in¬ 
formation, and four times as much storage (2.4mb) 
as the 101. 

If you wish, you can buy a Globe 101 now, 
and upgrade it to the Globe 102 later. 

A BETTER BACKUP SERVICE. 

All our systems are supplied through a rigor¬ 
ously-selected network of expert dealers - so you 
won’t run into costly hassles when you want to 
expand or upgrade. 

There’s a full 12-month labour-and-parts 
warranty, and a complete set of manuals with every 
machine and every piece of software. 

And we organise seminar programmes 
throughout the country, to help you make even 
better use of your system as your experience 
grows. 

Write or phone for a demonstration now. 
And discover for yourself how much better-off 
you’ll be, all round, with Globe. 


RD YATTON AVON • (0934) 835222. 
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Virgin Games Ltd, 61/63 Portobello Road, London W11. Q Tel; 01-221 7535. 
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r Sinclair omens mo ms mm isas 


You've probably heard about MACHINE CODED PROGRAMS 
and thought "so whatl How can they help me?" 

Well now you can find out and taste the very real difference 
by purchasing our latest MACHINE CODED programs. These 
emulate features of the most modern professional computers (12 
years writing machine coded programs for IBM, ICL, UNIVAC 
and Sinclair means we know what we're talking about). 

Just read the specification and you'll see what we mean. 

mcHme cm nsr root 

The ultimate professional tutor and de-bug program, we wrote 
this to help us write our own programs. 

• TEST and display machine code instructions as they're written. 

• IDEAL for both the novice and the expert. 

• FULLY documented with a 32 page tutorial 

• HEXsDECIMAL conversion as standard. 

• CHARACTER GENERATOR — of unbelievable quality!!! 
supplied free with the Spectrum version. 

Available for the 16K ZX81 and 16/48K Spectrum. 

SPECTRUM CHESS 

Dare you face The Turk 

The original Turk was an eighteenth century automaton, a life- 
size mechanical figure resplendent in Turkish costume and 
seated behind a wooden cabinet on which a chess board and 
pieces were placed. 

OCP now offer you the twentieth century equivalent of that 
Turk — a chess-playing computer program. 

The Turk challenges you to a game of chessl 


ADDRtSS MARACCR . 

Works on the 16K and 48K Spectrum, in 48K it will store, file, 

select and retrieve over 400 full addresses (over 1500 individual 

names); Dynamic Memory Management and compression 

techniques makes all this possible and there's a lot more: 

• FULL SCREEN INPUT and EDITING — see it as a page as 
it happens with insert, delete and TAB Commands. 

• MULTIPLE INDEXING — 3 way user-defined index enables 
you to define, catalogue, select and print entries as needed, 
(essential for the more sophisticated applications.) 

• INSTANT RESPONSE — yes, this program is very very fast. 

• SUPER FRIENDLY — crash-proof, extremely easy to use 
and efficient in a way that BASIC can never be. 

MANY USES 

• AT HOME — (storing addresses, printing out Xmas Card lists 
etc.) 

• AT WORK — for mail-order work, internal telephone 
directory, sorting customers into types, areas, size . . . you 
choose. 

• CLUBS — print-out members list, sort different categories etc. 


mcnmcove ....itmakcs all we au diffcrcncc ... 

Post order to: Oxford Computer Publishing Ltd., P.O. Box 99, Oxford. 

Please rush me: ADDRESS MANAGER at £8.95 each. □ Spectrum only. 

CHESS THE TURK at £8.95 each. □ Spectrum only. 

MACHINE CODE TEST TOOL at £9.^ each. 

Tick box for edition required: dzX8l d Spectrum 

Send cheque, postal order or ACCESS No. to above address. Or telephone order 
with ACCESS No to (0735) 888866 



MANY OPTIONS INCLUDIi 

• 6 LEVELS OF DIFFICULTY 

• DEMONSTRATION MODE 

• GAMES PRINTOUT FACILITY 

• BLITZ CHESS AGAINST THE CLOCK 

• UNFINISHED GAMES CAN BE STORED 
FULL INSTRUCTIONS PROVIDED 


RECOMMENDED MOVE 
TWO PLAYER MODE 
BOARD EDITOR 


NAME:. . 
ADDRESS: 


POSTCODE 



ACCESS Card No .PCW! 

■ s:^== 





KEEP YOUR OPTIONS WITH 

MIRAGE 

A NEW GENERATION OF DATA BASE 


MIRAGE has been thought out on a human scale. Design 
and set-up of a Data Base take less than an hour. 

MIRAGE offers just the right number of features to solve 
your business problems. 

MIRAGE uses relational data management techniques to 
achieve unique flexibility. 


MIRAGE can be accessed directly from your programs. 
Unlimited on-line addition, retrieval and modification of 
your information. 

MIRAGE has response time which will surprise you. 

MIRAGEe nables you to use normal, existing files. Its struc¬ 
ture is easy to modify interactively. 


MIRAGE main specifications and tools: 


99 files of 65535 records 

Possibility to have 1 direct access key and 5 chained 
per file 

Independence of data and pointers 
Multi-user system is under final development 


For creation: 

— DBSCHEMA, design tool 
keys — DBUTIL, preparation tool 

For Programming: 

— DBPUT, to add a record 
— DBGET, to read a record 
— DBDELETE, to suppress a record 


MIRAGE is programmed entirely in PASCAL and is independent of any Operating System. Initially 
available under CP/M at £475 excl. VAT. Training and technical support on demand. MIRAGE is a 
product of DATASOFT International. 


For additional information, please write to: 


DATASOFT INTERNATIONAL 

2 YORK ROAD, MAIDENHEAD, BERKS SL6 1SF Tel: (0628 21957) 

DEALERS AND OEM ENQUIRERS WELCOME 
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ill 



POWER FAILURE 
SPIKES 
GLITCHES 

Adisasterfor 

companies running computers. 

"NOT" if you have "BATTPOWER"-the uninterruptable 
power supply. 

When Battpower is between the 
mains and your computer all your 
worries are over. 

In the event of a power failure you may carry on operating your computer and 

ancillaries for at least one hour with our basic unit, costing only £599.00 plus VAT. Featuring: 

QUARTZ FREQUENCY CONTROL ★ REGULATED SINE WAVE OUTPUT 
★ INTERCHANGEABLE BATTERY PACK ★ TOROIDAL TRANSFORMER 
TECHNOLOGY ★ 300 VA OUTPUT ★ EASY TO INSTALL 

Alternative units, with longer operating times, also available. 

WE STOCK THE COMMODORE 64 COMPUTER- 

Ring usforourlatestprice. 

Announcing our own Cat & Mouse Game for Commodore 64-machine code based. 

LARGE STOCK OF SOFTWARE ALSO AVAILABLE FOR VIC 20 AT COMPETITIVE PRICES. 

Access and Barclaycard accepted. 

CCTHM PI PPTDnMirQ 8 LEGGE LANE, BIRMINGHAM B 13 LG. 

Q/v/LlO I vJIM EZLEZVs I nUIMIvO telephone:021-2366220/1226 





Two new cards to really 



Digitek (International) Limited, 37c West Street, Horsham, West Sussex RH121PP, England. Tel: 0403 66550/66581 


SCREENMASTER 80 


At long last! A truly sophisticated 80 column card is now available for your Apple 
computer. Digitek provides you with an outstanding word processing capability 
as well as graphics/text display applications. 

The truth is, the Screenmaster 80 is not just another 80 column card, — 
its many built-in features convert your Apple into a truly versatile computer. 
Once installed there is no need for removal to operate the Apple normally, 
neither does it suffer from heat problems (common to many other column 
cards), as it functions with low power consumption. 

Other features include: Upper and lower case characters, natural type- 
writer-like 'shift' and 'shift-lock', fast program editing, and 8 operating 
modes under keyboard control. It also supports Applesoft commands, 
Hi-Res and Lo-Res commands, has 3 scrolling speeds, split screen, 
and six cursor modes, to name but a few. 

It is also compatible with all Apple languages and operates with 
software programs such as Applewriter II and Visicalc. 
To really show off the Screenmaster 80 we provide you with 
a demonstration and utilities disk. 

If you are really into Apples the Screenmaster 80, used in 
• / conjunction with Digitek's Super Printmaster III and Ram- 
Master cards will provide you with the ultimate capability 
of printing, buffering, and memory management. 
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Professional 
Micro Systems from 
the computer professionals 


SBORNE 1 


9=sinus i 



Includes £800 worth of 
FREE SOFTWARE - Wordstar, 
Mailmerge, Supercalc, Basic, 
Disc capacities to 1.2M Byte 
or Winchesters 


The most popular 16 BIT 
system 


EXACT 

BUSINESS SYSTEMS 

SALES LEDGER 
POINT SALE INVOICING 
STOCK CONTROL 
PURCHASE LEDGER 
NOMINAL LEDGER 

ALL FOR ONLY 

£400 + vat 


Ex demonstration units available at giveaway prices. 

91 Station Road, West Drayton, Middlesex UB7 7LT 
Telephone: West Drayton 41731 


riake your Apple blossom 


RAM MASTER RANGE 



EXPANDER C4RDS 


More data storage, increased program capability — with Digitek's new range of 
plug-in Ram-Masters 1 6K, 64K, 1 28K, which use the latest low power D-Ram chips. 

These Ramcards not only add extra memory to your Apple's standard 48K, but also 
make more efficient use of its existing memory by providing you with the advantage of 
loading alternative languages such as Pascal or Fortran, Memory management and Data 
Buffering for off-line printing (when used in conjunction with the new Super Printmaster III 

We also ensure you are informed which memory sub-banks are in use by equipping 
them with bank switching LED 'status' indicators along the top of the board where they 
are easy to view. We've also made installation simple. 

To show you graphically the enormous capability of the Ram-Master range, every 64K 
and 1 28K Ramcard will have a demonstration program and a number of utility 
programs on disk, giving you versatility which 
no other Ramcard can provide. 

Visicalc expand pre-boot disk and CP/M, 

Pascal Disk Emulators are available. 

You can make more of your Apple, by 
plugging in the Ram-Master, Digitek's Super 
Printmaster III, and Screenmaster 80, to have 
at your fingertips a full colour word 
processing/graphics system. 

Call in at your local Apple dealer or fill in the 
coupon — and let us make your Apple 
blossom 


Digitek is a trademark of Digitek !International) Limited • Super Printmaster III, Screenmaster 80. and Ram-Master are registered trade-marks of 
Digitek (International! Ltd • Apple is a trademark of Apple Computers Incorporated • CP/M is a trademark of Digital Research • Visicalc is a 
registered trademark • Super Printmaster III patent pending. __ 


Please send me 

Screenmaster 80 £185 
Rammaster 16K £85 
Rammaster64K £213 
Rammaster 128K£319 
Further Information 


I enclose my cheque 

for £ _ Payable to 

Digitek (International) Limited 
Add 15% VAT P&P FREE 


Card. 
No. . 


Telephone Order 0403 66550 


Name . 


Address _ 


m 


. Post Code. 


Digitek (International) Ltd. 37c West Street, Horsham, Sussex, RH12 1PP 
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PORTABLE MICRO'S 


TAKING THE COMPUTER A STEP FURTHER 





EPSON HX20 

Complete Hardware and software support. Stand alone or fully integrated 
into your existing system. Send S.A.E. for up to date software listing. 
Transam communications-editor-intelligent terminal software £45.00. 
Links HX20 into other computers as a portable terminal. Down load to 


cassette with off line editing/data capture. 

CODE 

PRICE 

HX20UA 

PORTABLE MICRO UNIT WITH OPERATING MANUAL 
VINYL CASE 

£402.00 

£9.00 

HX20MC-SA 

MICROCASSETTE DRIVE 

£75.00 

HX20EU-SA 

EXPANSION UNIT 

£80.00 

H00BR-JA 

BAR CODE READER 

£82.00 

HX20RC-SA 

ROM CARTRIDGE 

£45.00 

H00AAU 

SPARE MAINS ADAPTER 

£8.50 

SHX700 

SENDATA ACOUSTIC COUPLER 

£220.00 

CAB 702 

EXTERNAL CASSETTE CABLE 

£5.70 

CAB 705 

ACOUSTIC COUPLER CABLE 

£15.00 

CAB 714 

TERMINAL PRINTER CABLE 

£15.00 

CAB 716 

LOCAL NETWORK CABLE HX20/HX20 

£15.00 

CAB 717 

SERIAL INTERFACE CABLE 

£15.00 

THX01 

PARALLEL INTERFACE UNIT 

£85.00 

H00RP 

PAPER ROLLS (5) 

£2.60 

H00CR-RA 

PRINTER RIBBONS 

£2.20 

MC-TAPES 

MICROCASSETTE TAPES 

£1.60 


A computer small enough to fit into a briefcase yet with a full size 
typewriter keyboard, LCD virtual screen, printer and microcassette facility 
actually built in. High speed serial communication with other computers 
plus the Epson reliability - a world beater. 

A FULL SIZE QWERTY KEYBOARD WITH 68 KEYS INCLUDING 5 
FUNCTION AND 13 SPECIAL KEYS. LCD DISPLAY WINDOW SHOWING 
ANY 20 COLUMN BY 4 LINE PART OF A VIRTUAL SCREEN UP TO 255 
CHARACTERS WIDE. 50 HOURS BATTERY LIFE WITH MAINS ADAPTER 
FOR OVERNIGHT CHARGING. BUILT IN PRINTER 5x7 MATRIX, 24 
COLUMN WITH BIT ADDRESSABLE GRAPHICS. OPTIONAL BUILT IN 
MICROCASSETTE 
OR ROM PACK. 


Visit our Portable Micro Centre 
or contact us for further 
information. 


Transam 


Please send S.A.E. for our price list giving full details of our Portables and 
CP/M Systems and Software. We stock a very comprehensive range of 
hardware and peripherals, all at competitive prices! 


AVAILABLE NOW! 


Telephone and mail orders 
accepted on Barclaycard 
or Access 

All prices exclude carriage and VAT 


NEWBRAIN 

You thought it would never arrive, but here it is with all those promises 
fulfilled. We never appreciated the full computing potential of the 
NEWBRAIN but suffice to say, it’s a machine with a great future. We’ll be 
able to tell you how to fully utilize the considerable power of the 
NEWBRAIN and take advantage of all that CP/M software. 

NEWBRAIN MODEL A £234.00 

NEWBRAIN MODEL AD £260.00 


COMPUTER SYSTEMS 
AND SOFTWARE 
PRODUCTS GUIDE 


SHARP PCI 500 & PCI251 

PC 1500 COMPUTER £147.78 


HEWLETT PACKARD 


HP75C A TOTALLY NEW PORTABLE PERSONAL COMPUTER 
An executive tool for the man in a hurry. 600 appointments can be held in 
memory. Never miss a board meeting or a birthday. In addition, - an 
impressive scientific aid to engineers and Scientists with magnetic card 
strips for handy programs and a magnificent BASIC. 

HP75C PORTABLE COMPUTER £768.00 
HP-82700A 8K MEMORY MODULE £150.00 


CE150 PRINTER/TAPE INTERFACE 
CE155 8K RAM MEMORY MODULE 
PCI 251 COMPUTER 


£130.39 

£69.52 

£65.17 

£86.91 


Microsystems Limited 


59/61 Theobald's Rd. London WC1X 8SF. Tel: 01-405 5240/2113. Telex: 24224 (Ref. 1422). 


For full proposed range of Portable Computers and typewriters, including the Osborne, Kaypro II, Teleram, Panasonic, Toshiba, and NEC 
please contact us for price and availability. Not all items are yet in production so it is best to telephone for delivery details. 
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Value - MicroValue - Micro 


80-BUS MULTIBOARDS 

The Gemini Multiboard Microsystem provides a large 
and growing range of fully compatible microcomputer 
boards. Around these boards you can configure a 
solution to satisfy your own particular microprocessor 
needs, whether you need as many as 10 boards or as 
few as one. This flexibility is made possible by Gemini’s 
adoption of a number of accepted industrial standards; 
especially the 80-BUS, specifically designed for the Z80A 

The Z80A (the high speed version of the Z80) is now 
the largest selling microprocessor worldwide, and forms 
the heart of the Multi Board system. The principal 
advantage of a Z80A based system is the abundance of 
software that is available, and the majority of those 
packages operate under the CP/M disk operating 
system. With CP/M software becomes machine 
independent; providing the user with literally the widest 
range of software available. 

With MultiBoard an almost unlimited number of 
system permutations are possible. Seven of the most 
popular boards are shown here, but there is a range of 
15 available from your MicroValue dealer; together with 
mother boards, frames, cables, power supplies, 
keyboards and compatible software if required. 

Your MicroValue dealer can advise you on suitable 
permutations to suit your requirements, whether building 
a system from scratch or expanding your Galaxy or 
Nascom computer. 



GM816- 
MULTI I/O Board 

* Six 8-Bit I/O Ports 

* 4 Counter/Timer Channels 

* Real Time Clock 
★ Further expansion 

capability 

Daughter boards also 
available for further 
expansion. 



EV 814-IEEE 
488 Controller 

* Cost-effective 
Controller 

★ Comprehensive 
software 
supplied 

Controls 

equipment fitted 
with IEEE488 or 
GP1B interface. 



PLUTO- 

Colour Graphics 
Processor Board 

* 640 x 576 Bit mapped display 

* On-board 16-Bit microprocessor 

* Comprehensive on-board 
software 

IO 828 A: IO 828 B: 

192KRAM "BABY PLUTO” 

“PLUTO” £399 96K £299 

(£458.85 inc. VAT) (£343.85 inc. VAT) 



GM813—CPU/64K 
RAM Board 

*4MHzZ80ACPU 
* 64K Dynamic RAM 
★ RS232 Serial Interface 
* Two 8-Bit I/O Ports 
1c 1200 Baud Cassette 
Interface 

★ Extended and Page 
Addressing Modes 


TheGeminiGM813isan 80-BUS compatible CPU card incorporating 64K dynamic 
RAM and utilising the powerful Z80A microprocessor running at 4MHz. Extended 
addressing and page mode facilities allow for future memory expansion up to 2 
megabytes. Input and output capabilities include both programmable serial and 
parallel interfaces — RS232,1200 baud CUTS cassette interface and the Z80A PIO. 
When used with the GM812 video card, the GM813’s unique RP/M monitor a Hows the 
creation of cassette or EPROM based programs or files which are upwards 
compatible with a disk based CP/M system. 

GM811—CPU 
Board 

1c 4MHz Z80A CPU 
★Four ‘Bytewide’ Memory Sockets 
★Two 8-Bit Input/Output Ports 
★8Bit Input Port 

★ RS232 Serial Interface 

★ 1200 Baud CUTS Cassette 
Interface 


GM812- 
IVC Board 

★ 80x25 Display Format 

★ On-board Z80A Microprocessor 

★ Buffered Keyboard Input 

★ Programmable Character 
Generator 

★ 160x75 Pixel Graphics 
★Light Pen Input 




GM829-' 
FDC/SASI Board 

* Single/Double density operation 

★ Single/Double sided drive 
operation 

★ Up to 4 mixed 3.5", 5.25" and 
8" drives 

* Industry Standard SASI hard-disk 
interface 



Other boards available in the 
Multiboard range include: 


GM802 64K Dynamic RAM Board 

GM803 EPROM/ROM Board 
MP826 32K Static RAM Board 

All MultiBoards are Nasbus* compatible 
Ask for latest catalogue for full detaiIs. 

•Trademark of Nascom Microcomputers Division of Lucas Logic 


£125 (£143.75 inc. VAT) 
£65 (£74.75 inc. VAT) 
£185 (£212.75 inc. VAT) 


MkroVakic 


REAL value - from the Professionals 
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COMPUTERS 
New from Gemini 

Gemini Galaxy 2 


★Twin Z80A Processors 
★CP/M 2.2 Operating 
System 

★64K Dynamic RAM 

★ 800K Disk Capacity 

★ 80x25 Video Display 



★Serial and parallel printer 
interfaces 

★ Cassette and light pen 
interfaces 

★ User definable function 
keys 

★ Numeric key pad 

★ 12" Monitor included 


£1495 

(£1719.24 inc. VAT) 


Total support for Gemini & na/com Products 

na/com 3 available from MicroValue 80x25 Video for na/com 


Based around the successful Nascom 2 computer, this new system can 
be built up into a complete disk based system. Supplied built and 
tested complete with PSU, Nas-Sys 3 
and Nas-Gra. 

48K System 

£549 (£631.35 Inc. VAT) 

CP/M 2.2 

£100 (£115 Inc. VAT) 

NASCOM 2 KIT 

£225 (£25875 Inc. VAT) 

Built & Tested 

£285 (£327.75 Inc. VAT) 




Nascom owners can now have a professional 
80x25 Video display by using the Gemini G812 
Intelligent Video Card with on-board Z80A. 
Jhis card does not occupy system memory 
space and provides over 50 user controllable 
functions including prog character set, fully 
compatible with Gemini G805 and G815/809 
Disk Systems. Software supplied on Gemini 
system disks. Built and tested. 


Nascom 1 Printed 
Circuit 

(inc. parts list) 

£25 (£28.75 inc. VAT) 


GM80264K 
RAM Card 

£125 

(£143.75 inc. VAT) 

GM802K16K 
RAM Kit 

£80 

(£92 inc. VAT) 


Disk System for Gemini & na/com 

GM825 Disk Drive Unit - The GM825 floppy disk housing is supplied with either one or two 
5.25" single sided, double density, 96TPI high capacity Micropolis 1015F5 disk drives. 
These provide 400K bytes of formatted storage per drive. (Gemini QDSS format). The 
CP/M2.2 package available supports on-screen editing with either the normal Nascom 
or Gemini IVC screens, parallel or serial printers. 

An optional alternative to CP/M is available for Nascom owners wishing to 
support existing software. Called POLYDOS 4, it includes an editor and assembler and 
extends the Nascom BASIC to include disk commands. 


Single Drive System POLYDOS 4 

OM625'1$ for Nascom 


COCA (£402.50 
**09V inc. VAT) 

Dual Drive System 

QM825-2S 

CRTS (£661.25 
3*9/9 inc. VAT) 

CP/M2.2 Package 

(QM 5 32 for Oemlnl) 

CM (£103.50 
LYU inc. VAT) 


C9A (£103.50 
3*TU inc. VAT) 

GM809 Disk 
Controller Card 

for 8" and 5.25” drives 

roft( £143 ’ 75 

3* J A9 inc. VAT) 

GM829 

for 8”, 5.25" and 
Winchester Drives 

(£166.75 
3* I ■§5# inc. VAT) 


At last-a Winchester Drive 
for your Gemini /na/com 
System! 

GM835 Winchester Drive Sub-system. 

★ 5.4 Megabyte Formatted Capacity^ 

★ Rod ime Drive 


SOFTWARE 

CP/M Software 
Compas 




is totally different from other 
compiler based Pascal 
systems, as it allows you to 
create, edit, run, and 
debug Pascal programs 
in a highly interactive 
manner. 


£120 

(£138 Inc. VAT) 


‘The Last One 1 is used in conjunction 

with Microsoft’s MBASIC* No knowledge of 
BASIC programming is required since all input 
is performed using question COOH 

and answer routines written 3*3w(J 

in plain English. (£379.50 inc. VAT) 

•MBASIC- MicroValue Price if purchased with 

The Last One -£178.95 inc.VAT 

Gemini Software:- 

GEM PEN Text Editor £45 (£51.75 inc. 

GEM ZAP Assembler £45 (£51.75 inc. 

GEM DEBUG Debugging Utility £30 (£34.50 inc. 
WORDSTAR Word Processor £215 (£247.25 inc. 
GEM GRAPHIC Links with MBASIC £35 (£40.25 Inc. 


VIZ APL is a high level language 

system. It can be used to develop small 
programs faster and large programs in 
limited memory. The language can be 
enhanced almost COCC 

indefinitely and the user’s 3*259 
own operators and (£293.25 inc. VAT) 

functions can be built up. 

VAT) A wide range of software for Nascom 
VAT) also available. 

VAT) 

VAT) When ordering disks, please specify 
VAT) format. 
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LOW COST SYSTEMS 

Dragon 32 

A powerful colour computer for under £200. 

★ 32KRAM 

★ 6809E Microprocessor 

★ Extended Microsoft Colour BASIC 

★ 9 Colour, 5 Resolution Display 

★ Sound through TV 5 octaves, 255 tones 
★Advanced Graphics 
Full range of Dragon software available. 

Sinclair ZX81 

Now available through MicroValue— 
a real computer for less than £50! 

* Sinclair ZX81 Computer £43.43 (£49.95 inc. VAT) 

★Sinclair ZX Printer £52.13 (£59.95 inc. VAT) 

★ZX81 Learning Lab £17.35 (£19.95 inc. VAT) 

★Software for Sinclair from £3.43 (£3.95 inc. VAT) 

THE NEW Electronic magnificence 

from Sharp 

I17AA A Z80AC.P.U. • 48K RAM • 4K ROM • Industry 
SHARP MZoOA standard Qwerty keyboard with numeric 

-pad • 9"GREEN C.R.T. • 1200 baud 

cassette ■ Music and sound • Real 
cncc cactu/aoci time clock • Enhanced BASIC 

FREEM3MWAKt. . Full editing facilities 

Home budget, bank . internal expansion, 

reconciliation, SPACE 

INVADERS, STAR TREK, SCRAMBLE, bank loan calculator, mortgage 
calculator + 7 other games. 

Educational —Geography, Maths., Spelling + 4 part BASIC tutorial. 

PRINTERS 

Epson MX80 Type III 
Epson MX80 FT Type III 
Epson MX100 Type III 
NEC 8023A 
SEIKOSHAGP100A 

DaisyWheel Printer: 

Smith-Corona TP-1 

Quantum QITIEQQQ 

COMPUTER SYSTEM 

* Twin Z80A Microprocessors 

* 64K Dynamic RAM 

* 2.4 megabytes of formatted disk 
storage capacity 

* 80 x 25 screen format 

* 160 x 75 pixel graphics 

* Programmable character generator 

* Cassette interface 

* RS232 serial printer interface 

* Centronics parallel printer interface 

* Light pen interface 

* 128 Character buffered keyboard input 

* CP/M 2.2 

* Extensive in-built expansion capability 

* Modular design for reliability and ease 
of maintenance 



MICROVALUE 

DEALERS: 

AMERSHAM, BUCKS 

Amersham Computer Centre, 
Oakfield Corner, 

Sycamore Road. 

Tel: (02403) 22307 

BIRMINGHAM B5 

Skytronics MBM, 80 Bristol Street, 

Tel: 021-622 6436 

BRISTOL 

Target Electronics Ltd., 16 Cherry Lane. 
Tel: (0272)421196 

COLCHESTER 

Emprise Electronics Ltd., 

58 East Street. 

Tel: (0206)865926 

EGHAM, SURREY 

Electrovalue Ltd., 

28 St. Judes Road, Englefield Green. 
Tel: (07843) 3603 

IPSWICH 

MDW (Electronics), 

47/49 Woodbridge Road East. 

Tel: (0473) 78295 

LONDON W2 

Henry’s Radio, 404 Edgware Road. 
Tel: 01-402 6822 

LONDON SW11 

OFF Records, 

Computer House, 58 Battersea 1 Rise, 
Clapham Junction. 

Tel: 01-223 7730 

MANCHESTER M19 

EVComputing, 700 Burnage Lane. 

Tel: 061-431 4866 

NOTTINGHAM 

Computerama, (Skytronics Ltd.) 

357 Derby Road. 

Tel: (0602) 781742 


Telephone orders welcome 


£2250 

(£2587.50 inc VAT) 


MkroValuc 


REAL value - from the Professionals 
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In 1 982 the RICOH I600S outsold every other comparable printer 
because of its speed, reliability intelligence, flexibility and 
sophistication. 

Because it is compatible with all known systems and software 
packages. 

Because of the 12 month warranty that Micropute offer 
Because Micropute are a company who care, who are constantly 
aware of changing needs and who can fulfill any special requirements. 
Not least of all, because of the price 
In 1983, there will be thousands more satisfied customers. 

We hope that you will be one of them. 

ONLY MICROPUTE GIVE YOU SUPERCOVER 

As an extra bonus Micropute Supercover will provide a 12 month on 
site maintenance for only £99.00 parts and labour 


DON'T 
FORGET THE 
RICOH BOOS 

a little bit slower but 
every bit as clever 




y 

HHI 


Please send details of the RICOH 1600S 
and 1300S 

Name:_ 

Position:_; 

Company:_ 

Address:_ 


-Telephone:_ 

RP2 



Micropute, Catherine Street, Macclesfield, 
Cheshire SKI 1 6QY Tel: (0625) 615384 









































































ALSO: || SOFTWARE | 



Word-processing Sales Ledger 

Payroll Purchase Ledger 

Incomplete Records Record Keeping 

Book-keeping Financial Packages 

Invoicing Time Recording 

Stock Control DataBase 

Professional Advice Given 


| ACCESSORIES \ 


Floppy Discs 
Printer Ribbons 
Stationery 
Labels 

Installation &Training 
Maintenance 


| BOOKS I 


Full range of Computer 
Books on Show 


DEMONSTRATIONS 
ATYOUR PLACE 


Please callforan 
appointment, anytime. 


DAVINCI 0PEN: 

X*'™Yi™ Mon-Fri 9.00-5.30 

COMPUTER Sat9.30 5.00 

SHOP TEL: 01-9520526 


■ i iiimi i liiwi _■ 


FLOWRITER 

BROTHER HR-1 

RP1600 

DAISYWHEEL PRINTER 

60 CPS + 2K or 

16-20 CPS 

8K BUFFER 

+ 2K BUFFER 


65 High Street, 
Edgware, Middx. 
HA 87 DD. 


CDmPUTfl5DLVE LTD. 

8 CENTRAL PARADE, ST. MARKS HILL, SURBITON, SURREY KT6 4PJ 

01-390-5135 


EARTHQUAKES ... PIRATES ... REVOLTING WORKERS ... 

All this and much much more in "MINER” fortheNEWBRAIN micro. 

The aim is to make a million pounds in fourteen weeks, by mining ore, and 
transporting it from the dark continent to civilisation. A superb game for one 
player versusthe computer, hours of nail-biting enjoyment guaranteed. 

£8.50 inc. V.A.T. & P&P. 

Available Shortly 

SPACE TRADER-another excellent NEWBRAI INI game. 

IMEWBRAIN Models “A” & "AD" + Disc Drives (C/PM), printers etc 
available from stock. 


VISA 



welcome Acc 


Trade Enquiries Welcome 









































THE MOST DIFFICULT THING 
ABOUT GETTING A COMPUTER 
IS GETTING THE RIGHT ONE. 


BBC MICROCOMPUTER 

BBC Micro Model B.364.00 

Microvttec 14" Colour Monitor inc. 

Cables.249.00 

12" Monochrome Monitor.90.00 

Single Disk Drive 100K 199.00 

Dual Disk Drives 200K 369.00 

Dual d/s Disk Drives BOOK 619.00 

Torch Z80 Disk Pock inc. CP/M 

Compatible Op. System 96K RAM.780.00 

Disk Interface.95.00 

Disk Cable.15.00 

Format Disk and Doc.15.00 

Epson MX80 Rill 389.00 

Games Poddies.11.30 

Selection of business, educational, graphics 

and games software available from.3.50 

Selection of teoch yourself BBC publications 



EPSON HX-20 
PORTABLE COMPUTER 

Diminutive fully featured business 
computer ftiat is small and light enough 
to slip into a briefcase. Specification 
includes integrated LCD screen, printer 
and microcassette; 16K RAM 
expandable to 32K and Its own 
rechargabie power supply. Ideal for 
people on the move - data can be 
subsequently 'down loaded' on to a 
larger machine when you return 
to base 402.00 ex VAT 



CROMEMCO C-10 
PERSONAL COMPUTER 

A full feature personal business 
computer system including 
software - for the price of a VDU. Also 
the entry point into the renowned 
Cromemco range. 135Q.00 ex VAT 
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OSBORNE 

Truly portable personal small computer 
system housed in a 'snap together' 
case complete with business programs, 

*) you can start wor* a 37 c V . T 
almost anywhere. Doub|e ^ e Vefsiotl 

Osborne Portable Computer inc. Standard 
Software - Wordstar, Mailmerge, Supercalc, 
MBASIC, CBASIC, CP/M: Double Density 

Version inc. USDC-P System.1375.00 

Double Density Upgrade inc. Fitting ..175.00 

Screen Pack 80 Column Upgrade.225.00 

Screen Pack and Double Density Upgrade 

inc. Fitting.350.00 

Osborne to Epson Cable.24.00 


PRINTERS-IMPACT 

Anodex DW500A 132 Cols., 150CPS Matrix 
Printer with Graphics. 10,12.5,13.3,16.4 

Char/In, Low Noise.1150.00 

Anodex DP9501A 132 Cols, 150CPS Matrix 
Printer 10,12,15,16.4Char/In, Low 

Noise.1150.00 

Anodex DP9620A 200CPS Printer, Low Noise, 
10,12,15,16.4 Char/In 100 CPS in Double 

Pass Enhanced Mode.1250.00 

Anodex WP6000 Dual Mode Printer 132 Cols, 
150/180CPS Correspondence Quality, 

300/ 330CPS Draft and Graphics Mode Diablo 
630 Protocol Emulation 1950 00 

Epson MX80T / 3 Troctor only 80CPS 349 00 

Epson MX80FT/ 3 Friction and Troctor 389 00 

Epson MX100R/ 3 Friction and Troctor 
100CPS.499 00 

Phone for new Epson model prices 

PRINTERS-DAISY WHEEL 

Brother HRl .650.00 

Brother 8300 .458 00 

Crown Ranter - Brother 19CPS.795.00 

Diablo 620R0 25CPS.995.00 

Diablo 630R0 .1575.00 

Smith Corona TP1 475.00 



Advantage H/D Desk-Top System, as above 
except single 350K Diskette Drive + 5M Byte 5" 
Winchester Hard Disk Inc. Business Graphics 

Software.2995.00 

Advantage upgrade to Intel 8088 Processor with 
64KB Memory®.320.00 


COMART PRICES EXCL. VAT 

COMMUNICATOR 

Clearly the most price competitive 
modular computer system on the market 
with built-in expandability - inside and 

?n U c'cp/M From 1895.00 ex. VAT 


C-10 SP Personal Computer Superpak inc. 

Z80A Processor, 64KMemory, Single 5'A" 
390K Byte Floppy Disk, 24 x 80 Screen, CKBA 
Keyboard CP/M Compatible Operating System, 
plus Word Processing, Financial Planning & 32K 

BASIC Software.1350.00 

Additional 5 '/<" Floppy Disk Drive 510.00 


NORTH STAR ADVANTAGE 

TWo versatile desk top options to choose 
from featuring high quality business 
graphics with either 720Kb floppy or 
5Mb hard disk storage. 

From 2195.00 ex. VAT 


Advantage Desk-Top System inc Keyboard, 
Graphics, Screen (Green), 64K Byte RAM, Z80A 
Processor, Serial Interface, Dual 350R Byte 
Diskette Drives and Business Graphics 
Softwne.2195.00 



COMART 
COMMUNICATOR 
ZSOA MODULAR SYSTEMS 

Comart CP100 Communicator' Micro 
Computer: Z80A Processor, 64K Byte Memory, 
Dual 5 V 4 " Floppy Diskette Drives each storing 
390K Bytes of Data Dual Serial and Parallel 
Ports. 10 Slot SI 00 Bus. CP/M Version 2 

included.1895 00 

Comail CP200 as CPI 00 except Dual 790K 

Byte Diskette Drives.2195.00 

Comort CP500 as CPI 00 except one 790K Byte 
Diskette Drive and one 5" Winchester Drive 
having 4 8M Bytes of Formatted Data . 2995 00 
Comarl CP520 as CPI 00 except one 790K Byte 
Diskette Drive and one 5" Winchester Drive 
having 19M Bytes of Formatted Data 3995 00 

COMART 

COMMUNICATOR 8086 
MODULAR SYSTEMS 

Comart CPI 100 Communicator Micro 
Computer: 6MHz8086 Processor, 128K Byte 
Memory with Parity, Dual 5’A" Floppy Disk 
Drives each storing 390K Bytes Dual Serial and 
Parallel Printer Ports 10 Slot SI 00 Bus inc 

CP/M86& MS-DOS.2295 00 

Comart CPI202 As CPI 100 except 
Dual 790K Byte Diskette Drive with 

256KByte Memory.2745.00 

Comarl CP1522 As CPI 202 except 1 x 790K 
Byte Diskette Drive and 1x5" Winchester Disk 
having 19M Bytes of Formatted Data with 
256K Byte Memory.4545.00 


UPGRADE KITS 

Wide range of 8 to 16 Bit and floppy to 
hard disk upgrade kits available for 
Communicator Systems 


COMART SUBSYSTEMS 

Comart CB200 Cartridge Tape Back-Up 

Subsystem for Hard Disk.2495.00 

Comart HD520 5" x 20M Byte Hard Disk 
Subsystem (requires HDCONT or can be added 

to a CP520 or CP 1520).2395 

Comart HDCONT Winchester Disk Controller for 

2,20M Byte Drives.,195.00 

Comort FD800 8" Floppy Single Disk Drive 
Subsystem; Single Sided, Single Density IBM 
3740 Compatible (requires C-IFDC) 995.00 

Comart MP/MSUB Hardware & Software to 
Upgrade Communicator to MP/M. Includes 
MP/M, two 48K Byte CRAM 48 Memory and 
4SI0 Serial Interface Card.1150 00 


COMART MULTI USER 
CONFIGURATIONS 

Comarl CP520 / M CP520 Communicator 
System with 256K Byte Memory and 6 Serial 
Interfaces Includes CP/M and 

MP/M11 .4995.00 

Comart CPI 525M CPI 520 Communicator with 
a total of 512K Byte Memory and 10 Serial 
Interfaces. Includes CP/M86 and 
MP/M86.5995 00 

S100 BOARDS 

Comart CRAM64 64K Byte Dynamic RAM with 

Bank Select.200.00 

Comart CRAM48 48K Byte Dynamic RAM with 

Bank Select.180 00 

Comort CRAM258 256K Byte Dynamic RAM 
with Parity. 8 and 16 Bit Data. IEEE696 
Compatible Also supports 8 Bit Bank 

Switching.550 00 

Comarl C-CPU86 8086 Processor Card, with 
Duol Serial and Parallel Ports. Monitor in 8K 

EPROM and 4K RAM.300.00 

Comarl C-IFDC Intelligent Diskette Drive 

Controller with Z80A Processor.295.00 

Comarl C-CPU ZSOA system Processor Board 

incl 2 Serial/1 Parallel Port.200.00 

Comort 4SI0 4 Channel Synch/Asynch Interface 

Board.250 00 

Dual Systems CLK24 Battery Supported Real 

Time Calendar Disk.295.00 

Dual Systems CMEM32 32K CMOS Battery 

Supported Memory.1195 00 

Dual Systems CMEM1616K CMOS Battery 
Supported Memory.895.00 

CROMEMCO 68000/Z80A 
SUPER MICRO SYSTEMS 

Cromemco CS1D2 System 1 inc. Dual 390K 
5' Floppy Disks, DPU, 256KZ and 16 FDC 
Cards in 8 Slot SI00 Card, 

Table Top Enclosure..3730.00 

Cromemco CS1HD2E System 1 including 
Single 390K 5" Floppy Disk, 5.5M Byte 
5" Winchester Disk, DPU, MCU, 256MSU, 

16FDC, WD12.6345.00 

Cromemco CS 1HD2 As System 1 except 
256KZ Memory without MCU 5970.00 

Cromemco CS 1HD5E as CS1HD2E but with 

512MSU.7090.00 

Cromemco CS3D5E System 3 including Dual 
1.2M Byte Floppy Disk Drives, 21 Slot Card 
Cage, DPU, MCU, 512MSU, 16FDC... 7465.00 
Cromemco CS3HD5E as CS3D5E but with 5" 
5.5MB Winchester Disk and WD1 .... 9330.00 

CROMEMCO SOFTWARE 
FOR 68000/Z80A SERIES 

Cromemco CRO-D Cromix (Multi-User/Multi 
Tasking (Unix Based Operating System. 445.00 

Cromemco FOR-D Fortran '77.445.00 

Cromemco PAS-D ISO Pascal.445.00 

Cromemco ASM-D 68000 Macro 

Assembler.445.00 

Cromemco STB-D 32K Structured 

BASIC®.445.00 

Cromemco CCC-DC-Compiler@.445.00 

Cromemco COB-D Cobol Compiler @ .445.00 
Note: All 68000 Languages (Suffix D) require 
Cromix (CRO-D). All Software is available on 
5" or 8" Floppy Disks - Please Specify. 

@ = Availability TBA 

VDU’S& MONITORS 

Comart WYIOO Visual Display Terminal, Green 
Display, 24 x 80 and Status Lines. Detoched 
105 Key Keyboard with Numeric Pod, Function, 
Cursor and Editing Controls. Swivel and Tilt 

Display.725.00 

Volkercralg 4404 .595.00 

Volkercralg 4404WS.695 00 

Cromemco RGB14LP. High Resolution Colour 

Monitor.1395.00 

12" Green Screen Monitor.99.00 


BOOKS 

Wry wide range of computer books 
stocked at all shops 
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DISKETTES 

Byteshop 5'A" Single Sided, Single 

Density.1 70ea 

Byteshop 5’A" Single Sided, Double 

Density.2.13ea 

Dyson 5 V*" Double Sided, Double 

Density.3 90ec 

Dyson 8" Double Sided, Double Density 4 40ea 

Full range of 5’A" & 8" Diskettes in stock 

BUG-BYTE SOFTWARE 

All Tapes Available For Acorn, VIC, BBC, ZX81. 
Spectrum. Call for availability. 

CP/M SOFTWARE 

BASCOM Microsoft Basic Compiler.227.46 

BASIC-80 Microsoft Basic Interpreter. . 205.27 
BAZIC Micromikes Basic Language.... 120.00 
BSTAM BYROM Software Communications 

Package*.115.00 

BSTMS BYROM Software Communications 

Package.115.00 

CALCSTAR Micropro Financial Planning 

Electronic Spread Sheet Package.90.00 

CARDBOXCaxton Store /Search System 155.00 
CB80 Digital Research Basic Compiler. .314.00 
CBASIC Digital Research Basic Language 94.00 
CBASIC/86D/R Basic Language .... 204.00 
CIS COBOL Microfocus COBOL 

Language*.425.00 

COBOL-80 Microsoft COBOL Compiler. . 421.63 
CP/ M for SBC Digital Research Operating 

System.126.00 

CP/M-86 DISPWR Digital Research Operating 

System.204.00 

CP/M-86 + CBB6 DW Digital Research 

Operating System + Language.380.00 

DATASTAR Micropro Database Package 175.00 
DBASE II Ashton-Tate Relational Database 

+ ZIP.435.00 

FILESTAR Microsec's Disk Reformatter CP/ M to 
IBM, DEC, Motorola and Intel Formats .. 110.00 
FMS-80DJR Assoc. Database/FM .. 650.00 

FMS-81/82from.350.00 

FORMS 2 Microfocus Table Maker.110.00 

FORTRAN-80 Microsoft FORTRAN 

Compiler.288.48 

GBSBytesoft General Business System . 810.00 
INFOS1AR Micropro Database/Reporter .295.00 

ISL Bytesoft Accounting Package.1110.00 

KSAMBO EMS Database.350.00 

MACRO-80 Microsoft Macro Assembler. 116.50 
MAILMERGE Micropro Wordprocessing 
Enhancement to link with WORDSTAR * 145.00 
MARS Sapphire Business System * .... 295.00 
MICROSTAT Ecosoft Statistics 

Package*.195.00 

MILESTONE Organic Software Critical * 

Path Package.225.00 

with Speed Programming Tool.314.00 

PASCAL/MT + D/R Pascal 

Language. 220.00 

PASCAL/MT + 86 Digital Research Pascal 

Language for 16 Bit Systems.377.00 

PEACHTREE Basic Accounting System 

per module.325.00 

PEACHTREE Business Management System 

per module.600.00 

PERSONAL PEARL Pearl Data Base /FM .185.00 
PLANNERCALC Comshare Financial Planning 

Package.39.00 

PL/1-80 Digital Research Language * . 314.00 

REPORTSTAR Micropro Reporter.210.00 

SPELiSTAR Micropro Proofreading Utility to link 

with WORDSTAR.145.00 

SUPERCALC Sorcim Financial Planning/ 
Budgeting Spread Sheet Package * . . . . 190.00 

SUPERSORT Micropro Sort Utility.145.00 

SUPERVYZ Epic Application Control.86.00 

T/ MAKER II Lifeboat Associates Financial 
Planning/Spread Sheet Package.195.00 



WORDSTAR Micropro Wordprocessing 
Package * Also available with Mailmerge 

and Spellstar.295.00 

WP WORKSHOP MAC Ltd Training Guide for 

WORDSTAR or MAILMERGE.75.00 

X BASIC Xitan Language.185.00 

X CP/MXitan/DR Operating System. . 118.00 

Many Utilities, Programming Tools and Training 
Packages available. Also extensive range of 
diskette formats. Prices include configuration on 
machines supplied by ourselves. We ore totally 
committed to after sales service and future 
support. 

'These software packages are available for both 
CP/M And CP/M86. 


ALL PRICES EXCLU SIVE OF VAT 

• Barclaycord Visa & Access 
cards taken in payment. 

’ Shop opening hours 9 - 5.30, check 
individual shops for details ol Saturday opening 
times. 

' Phone Mail Orders occepted Ptease contoct 
nearest shop for P.P. & Delivery Rates. Regret 
noC.O.D. 


* Some items may be subject to a dollar 
surcharge if the dollar exchange rate changes 
more than 5 cents. Prices will be adjusted in line 
with the rate prevailing at the time of purchase. 


* Prices subject to change without notice 

E. &0.E. and are valid for the cover date life of this 
magazine. (April 83) 

* Whilst we cany a vast range of stock, we 
cannot guarantee that every advertised item will 
be available in each shop. 

'All goods are new and include factory warranties. 

* No refunds on opened software. 

* Orders from Government Depts. & Colleges etc. 
welcome. 

* Leasing & HP facilities available - apply for 
written details. 

* Detailed prices 
available on 
request. 



There ore so many micro compuiers on the market 
that choosing the right one is far from easy. 

And it isn't made any easier when you find them 
cheek by jowl with cameras, hi-fi and a host of other 
electrical equipment. What you need is someone that 
is single minded. And that means us 

Byteshops are totally dedicated to microcomputers. 
So not surprisingly, we can offer you a wider range 
because we sell nothing else. 

Our prices are keener too. So are our staff. Each one 
is an expert who can make sure you get the computer 
that's exactly right for you - whether it's a home 
micro or a £20,000 business system. 

What's more we'll freely advise you on expanding 
or upgrading your system as your knowledge grows or 
your requirements change. While our Microserve 
Centres offer service and maintenance on site and at 
•our shops. 

After all, we are the UK's longest established 
microcomputer specialists. Come and see us soon. 


the EITE SHBP 

Your Specialist Computer Centre 


LONDON 

The Byteshop 
324 Euston Road NW1 
Tel: 01-387 0505 

BIRMINGHAM 

The Byteshop 
94-96 Hurst Street 
Tel: 021-622 7149 


GLASGOW NOTTINGHAM 

The Byteshop, Magnet House The Byteshop 

61 Waterloo Street 92A Upper Parliament Street 
T6I: 041-221 7409 Tel: 0602 40576 

MANCHESTER SOUTHAMPTON 

The Byteshop Also at XITA1N Systems 

11 Gateway House, Piccadilly, 23 Cumberland Place 

Station Approach Tel: 061-236 4737 Tel: 0703 334711 

Members of the ^ Comart Group of Companies 
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LONDON COMPUTER CENTRE 
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CP/M Software 

Wordstar £195 
Spellstar £130 
Grammatik £65 
Foot Note £75 
CPM/IBM £99 
CPM/DEC £99 
T Maker II £150 
DBase II £395 
Autocode £120 
Milestone £195 
Task £195 


AUTO SHEET 
FEEDER £580 

New! 12" Wide 
Automatic 
Sheet Feeder 
fits all below 


DAISYWHEEL 
PRINTERS 
LETTER QUALITY 
PRINTING. 


FLOWRITER RP 1600 CPS 

£1500. 

* TEC 40. 40 CPS 

JAPANESE DIABLO 630 uses Diablo 
DaisyWheel & Ribbons £1135. 

TEC FI500 25 CPS £590 


1.2 Mb Disk Storage £2395 
2.4 Mb Disk Storage £2895 


Now available 

Z 80 CP/M Add-on board 
to run all CP/M 8 bit or 
16 bit software 


EPSON QX10 


the revolutionary 
small Business 
| Computer 

1 CP/M 2.2 

A 196K RAM 


W&/ Sirius 
'Sy Hard Disk 10 Mb 
Available Now! £3995 


Wordstar Magic Wand Spellbinder 
Spellstar D Base II T/MakerCalcstar 
Milestone Datastar Microstar 
Fortran Cobol Pascal or any CP/M 
software 


TELE-VIDEO SINGLE-USER TO MULTI-USER 



New Superbrain 2 
^ from £1595 

Dedicated Wordstar Keypad 




W AUTHORISED TANDY DEALER 
yy 11 Mb Hard Disk model 11/16 
runs CP/M &TRS DOS £1895 


Model 16 
128K 

from £3129 


Modelll 
with TRS DOS 
andCPMat 
no extra charge 
from £1995 


Model III 

16K £599 
48KC649 

48K with 2 disk 
drives £1395 



HacOmAu harddisks 


for Superbrain, 

TRS 80 Model II, Apple 


System 1.5 £1695 complete 

Televideo 950 type terminal, 

1.5 Mb Disk Storage 
4 RS2343, Centronics Port. 
CP/M 2.2 Z80A (4Mhz) 
OPTIONS: Additional 2 Drives = 
3Mb Storage 10Mb Hard Disk. 
8" Drives Available. 


Model 6 6 Mb Formatted £1595 
Model 12 11.5 Mb Formatted £1895 
-!< Specially designed Hybrid 
heavy duty power supply 
% Data Error Recovery 



All prices are Exclusive of VAT and Delivery. Dealer Enquiries invited on all Products. 
Large range of CPM Software available. Please phone for Prices. 
Demonstrations on all models. 


43 GRAFTON WAY, LONDON W1P 5LA (Opposite Maples) 
OPENING HOURS: 11-7 MON-FR112-4 SAT Tel: 388 6991/2 
24 hour answer phone: 01 -388 5721 





























God didn’t make 
little Green Apples. 


Datalink isn’t the 
largest dealer in 
the SW of England 


In the same way as we all know who’s 
responsible for nature’s bounty, there’s no secret 
about the stature of Datalink in the S.W. of England. 
Especially if you happen to be one of those highly 
professional, computer orientated blue chip and 
multi-national companies who are customers of ours. 

And when you think that we only took three 
growing seasons to reach our present position it 
says a lot for why companies, large and small, come 


to us. Things like professionalism, knowledge, 
service and pricing. 

If you’re sceptical we’ll give you some names 
where you can check. Names that you will have 
heard of. 

Let’s hope we can use your company as a 
reference, too, before long. 

And bear fruit with the rest. 



Microcomputer Systems Limited 
10 Waring House, Redcliffe Hill, Bristol BS1 6TB 
Tel: Bristol (0272) 213427 Telex: DATAL G 44807 


Authorised 


SpiCORN I bbc 
COMPUTER I DEALER 


Dealer 

BBC 

REFERRAL CENTRE 


IBM Authorised Dealer 
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ELECTBOniCS 


0 BBC + ' 

l^sk Otwe.'N 0 '^ veIS tot a" 
l Cassette ,ea •. 7 j 8 .80 free. 

1 Norma'P nce r.,599. 00 coUR'^ 

B OurP r,ce 


BBC MACHINES 

Model A,32K RAM & 6522 
Chip £329.00 

Model B £399.00 

Model B + Disk Interface £494.00 
BBC Dust Covers £3.95 

BBC Compatible Single Disk Drive* 
(100K) £235.00 

BBC Compatible Dual Disk Drive* 

(200K) £389.00 

BBC Dual Slimline Disk Drive* 

(Double Sided & Density 800K) £799.00 
Verbatim Single Sided Diskettes 
10 for £22.50 

Verbatim Double Sided Diskettes 
10 for £39.95 

Let usfita disk interface in 24hrs £95.00 
Second processor Z80 £195.00 

Teletext receiver £225.00 

RH Electronicscolour light pen £37.00 
BBC MONITORS 

14" RGB Microvitec Colour Monitor 
(as used in the BBC Computer 
Prog.) Includinglead £284.00 

Microvitec High Res. 

Colour Monitor £575.00 

12" Zenith High Res. Green screen 
Monitor £95.00 

BNC Cable for above £4.95 

BBC Compatible Cassette Player price on 
application 

BI a n k Da ta Cassettes 10 for £3.50 

+ £1.30 p&p 

Dl N to Jack Lead £2.00 

+ 75p p&p 

Official Joysticks per pair £13.00 

+ £1.30 p&p 

*AII Drives include manual and utility Disk. 

All items subject to availability. 

All the products are the official versions, 
beware of imitations, they will invalidate 
your guarantee. 

We accept official orders from educational 
establishments. 

Credit card holders can phone in for 
express despatch. 

Send large S.A. E. for lists and info pack. 


ACORNSOFT FOR BBC 

"Snapper,"Planetoid,"Monsters "Rocket Raid, 
[‘Meteor."Super Invaders, Philosophers 
Quest, Sphinx Adventure, Arcadians, Lisp 
Cassette, Peeko Computer, Creative 
Graphics Tape, Graphs and Charts Tape, 
Desk Diary, Arcade Action, View (on ROM) 
and Printer Drive Cassette. 

♦Available on Disk. 


All Acornsoft at £9.95 each, except 
Arcade Action (£11.90), Lisp (£16.85), 
View and Printer Drive (£69.90), 
Wordwise word Processing ROM (£46.00) 

+ £2.00 p+p. 

Only a selection of Acornsoft available. 
Drawn to scale. 




PRINTERS 

Acorn AP-80A now down to £189.00 

Acorn AP-100A now down to £215.00 

AP-80A Ribbons £4.95 

AP-100A Ribbons £5.95 

Epson MX-80 F/T 111 (new model, 

Dot matrix High res. graphics, 

80 or 132 chars, per line £390.00 

All printers include cable & paper 
Epson Dust Cover £3.95 

Parallel printer cable £15.00 


BBC compact,slimline Disk Drive. 

BOOKS 

Practical Programs for BBC & Atom £5.95 
BASIC Programming on the BBC 
Micro £5.95 

Assembly language programming for 
BBC £8.95 

BBC Micro Revealed £7.95 

Creative Graphics, Graphs & Charts, 

LISP all at £7.50 each 

30hr. BASIC £5.95 

Let your BBC Micro teach you to program 

£6.45 

.— —■— 4k 

L.- S c 699 l 

K»«r2S- ' 

cq f 3&l 


POSTAGE RATES 

Small items such as Ribbon, books & 
software:— 1 item £1.00, 2 items or more 
All Dust Covers £1.00 p&p 50p per unit 
BY COURIER TO YOUR DOOR 
Large items such as Computers, Disk 
Drives & Monitors:-1 item £7 2 items £10 

3 or more £13 


ATTENTION!! 

All Lynx, Oric, BBC, Commodore 64 
owners, we pay top royalties for quality 
software programs. Please write or 
phone for details. 


Barclaycard and Access 
welcomed All prices include VAT 


miCRDADE ELECTRCiniCS 
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SHARP A/B 


SHARP 


OSBORNE-1 

OSBOp^E<i 


EPSON HX-20 


EPSON 


NEWBRAIN 

Akur&uritt 

MATRIX 

DAISY 


PRINTERS 


sinus i 


Kuma Computers £\\ 

* [Limited 

A Combination of 
Soft & Hardware 


SIRIUS-1 


Kuma has over 500 software 
programmes covering - utility, p 
educational, entertainment, word I 


PHONE NOW or SEND FOR DETAILS 
MAIDENHEAD (0628) 71778 


Please tick box 0 " for information required, and send coupon to: 
Kuma Computers, Ltd. 11 York Road, Maidenhead, Berks SL61SQ 


processing and other business 
requirements. 


PHONE NOW or SEND FOR DETAILS 
MAIDENHEAD (0628) 71778 

Kuma Computers, Ltd. 11 York Road, 

Maidenhead, Berks SL6 1SQ 
Telex: 849462 TELFAC KUM. 


SIRIUS-l 

□ SHARP A-FB □ 
OSBORNE-1 

□ EPSON HX-20 □ 


□ 

□ 

□ 


NEWBRAIN 

PRINTERS: 

MATRIX 

DAISY 


□ 


POST CODE . 








































HEALTH AND EXERCISE LIFESTYLE PROGRAMME 


THAT’S FIT FOR EVERYBODY! 

That's the Health and Exercise Lifestyle Programme 
for your ®Apple II. H.E.L.P.! for short-the great new way 
for everyone to get fit and shapely. 

Most people don't really know how fit or unfit they 
are. Many adopt a health regime totally unsuited to them. 

Now you can apply computer science, accuracy and 
the product of over 2 years research into the relationship of 
health, exercise and stress to keep yourself in tune the 
whole year round. 

All you have to do is feed some personal stat¬ 
istics into H.E.L.P.! which will then come up with an 
assessment of your present health and fitness 
status, advises how to modify your lifestyle to 
improve your work risk factor and goes on to 
offer a wide choice of activities for you to 
achieve your personal goal. 

Don't worry about being ordered to 
take-up pole-vaulting, hang-gliding or three- 
day-eventing, there's no need. Your new 
exercise lifestyle will give you realistic choices 
and set you practical targets... and the result 
will be a much, much healthier you! 

H.E.L.P.! costs just £60 (4-VAT) and 
includes the programme disc, a H.E.L.P.! full 
80-page Manual and a set of Skinfold 
Calipers, essential for measuring flab... 
before and after. 

You can, of course, get H.E.L.P.! 






health clubs, golf clubs, squash clubs, tennis clubs etc., will 
certainly not want to be without it. 

H.E.L.P.! is all about you, YOUR fitness and YOUR 
health-thafs why you ought to know more about it. 

So complete the coupon without delay and send it to 
Gate Microsystems. 

Send now for further information and name of your 
nearest dealer. 

#GfiTE 

micfiosvsTEms ltd 

Post to Gate Microsystems Ltd, The Nethergate Centre, 
35 Yeaman Shore, Dundee DD1 4BU. 

Apple II is a trademark of Apple Computer Inc., Cupertino, C A USA 


H.E.L.P.! Please send me brochure with full ] 
details of the Health and Exercise Lifestlye ( 

Programme and the name of my , 
nearest stockist. i 


Name 


Club or Company (if applicable) 


Address 
























oem I Office Efficiency Machines Ltd 

Tel. 01-741 7211/2/3/4 


1 Lochaline Street, London W6 9SJ 


SPECIAL PROMOTION DEALS! 


ACT 

sinus i 


PLUS EPSON MX 100 PRINTER 
WORTH £500 FREE 


(OR £2895.00 INCLUDING t 
YEAR'S O/V-S/TEMAINTENANCE) 


Personal Computer 




includes 

WORDSTAR, MAILMERGE, 
SUPERCALC, MBASIC + CBASIC 
worth £800 FREE! 


PORTABLE MICRO-COMPUTER 


£1499.00 


PRAXIS ELECTRONIC PORTABLE 
PRINTER/TYPEWRITER 


£1250.00 


OR OSBORNE i PLUS 12" (GREEN OR AMBER) MONITOR 


TO PLACE YOUR ORDER - CALL OUR 
HOT LINE-748 8404 

Telex 263559 


OEM ALSO OFFER SOME OF THE BEST 
TRADE PRICES IN THE UK ON ALL THE 
ABOVE MACHINES 


(Prices valid while current stocks last) 


To: Office Efficiency Machines Ltd., 

1 Lochaline Street, London W6 9SJ 
Telex 263559 Micro G 

I I Please send me information on the. 

□ Dealer CD End User 

CD Urgent CD Please phone me 

Name 


Company 


Address 


Telephone 



































COMPUTER BOOKS 

PHONE BEFORE YOU BUY ELSEWHERE 

01 . 441*4130 

Over 1200 Titles 

We have concluded agreements with some major book suppliers around the world 
that allow us to offer immediately the biggest computer book list in Europe. We have 
a shortform price list of all our titles that we will send you and we also have a 
200 - page, cross referenced, catalogue with editorial on hundreds of titles that will 
give you a bookshop of your own. This catalogue costs £1.00. We know our prices 
are better than elsewhere and we can still offer a monthly service of new books to 
those on our mailing list. We are equally willing to talk to computer shops where 
our range and customer use of our catalogue will allow them to offer a much greater 
service to their customers. 

JUST COMPARE THESE PRICES 

This cross section was selected to cover hardware, 
software, programming techniques, etc. and the more 
complex as well as popular titles. 


Computer Learning Series 


S 100 Bus Handbook 

10.40 

6502 Software Design 

8.60 

Apple II Users Guide 

11.25 

6502 Instruction Handbook 

3.25 

Atari BASIC 

5.55 

6502 Assembly Language 


Atari Assembler 

8.60 

Programming 

11.30 

A Young Persons Guide to 


6809 Assembly Language 


Computers 

5.25 

Programming 

11.30 

How to Computerise Your 


8080A/85 Assembly Language 


Small Business 

5.25 

Programming 

10.70 

6809 Microcomputer 


8080 Machine Language 


Programming and Interfacing 

9.90 

Programming 

5.95 

68000 Principles and 


Z 80 Assembly Language 


Programming 

10.90 

Programming 

11.30 

Osbourne 16 Bit Micro 


Programming the Z80 

10.55 

Handbook 

13.30 

Z 8000 Assembly Language 


Princ. of Firmware 


Programming 

13.20 

Engineering in Microprogram 


Programming the Z 8000 

10.55 

Control 

15.95 

68000 Assembly Language 


The S 100 and other Micro 


Programming 

10.55 

Buses 

6.60 

Microsoft BASIC 

8.75 

Microcomputers for Engineers 


ANS COBOL 2nd Edition 

8.60 

and Scientists 

19.85 

COBOL for Students: A 


BASIC Business Software 

7.95 

Programming Primer 

10.55 

Assemblers, Compilers and 


Structured COBOL 

5.95 

Program Translation 

15.25 

Introduction to PASCAL 

10.55 

High Level COBOL 


Introduction to Programming 


Programming 

16.60 

and Problem Solving with 


Software Pschology: Human 


PASCAL 

13.95 

Factors in Computer and 


Invitation to FORTH 

11.65 

Information Systems 

16.60 

The Micro Millenium 

7.30 

Effective Data Base Design 

18.70 

Business System Buyers Guide 

6.60 

CP/M Handbook 

9.95 

Computer Dictionary 

10.55 

Using the UNIX System 

12.55 

Computer Dictionary 

3.95 

How to Get Started With 


Build Your Own Working 


CP/M 

8.50 

Robot 

4.55 

Beginners Manual for the 


Experiments in Artificial 


UCSD PASCAL System 

7.95 

Intelligence for Small 


Programming the 6502 

9.30 

Computers 

5.95 



BOOK AND TAPE LEARNING COURSE 

This expanding series of books on computer languages is carefully graded to suit different 
abilities and written specifically for the new micros. The whole series is presented in a 
consistent style and every book is accompanied by a cassette (or disc) containing all the 
major programs developed in the book for hands on learning while reading. 

BASIC- SPECTRUM or DRAGON or BBC 

The books starts assuming absolutely no knowledge and the chapters are in sections that 
allows those with some knowledge to progress faster. The games that you write, the 
music programs and the Adventure game that you eventually structure and expand are all 
covered on the tape. 

ASSEMBLY LANGUAGE — PET 2,3,4, & 8000, VIC 20, SPECTRUM, BBC. 

This course again assumes absolutely no knowledge. Using the assembler that is supplied 
on the cassette, and is utilised in all the demonstration routines, you will learn much more 
about the computer as well as the programming. The 
cassette also includes a tutor to show you how the 
noughts and ones of binery and the Es and Fs of Hex work. 

The series is professionally written and the books are 
between 200 and 300 pages. They include all the 
necessary tables and diagrams and are crammed full of 
examples, programs and exercises. 


IF YOU ARE STARTING, STUCK 
OR SIMPLY PROGRESSING 
THEN THIS BOOK IS FOR YOU. 


BOOK AND 
SOFTWARE 



INC VAT 
& POST 


PROFESSIONAL 

SOFTWARE 

FOR THE 



RESEARCH ASSISTANT 

If takes a competent programmer to write the program 
to create and control the necessary data files that will let 
you recall specific data at will. Here are three programs 
that will allow you to compile information from books, 
periodicals, accounts, dates in fact any data you wish to 
keep, to organise it and, most important of all, to create 
cross reference lists by feyword to help you locate the 
right reference when you need it. £16 95 


PAYROLL^ 

• Up to 25 employees •Employee files 
including tax code, N.I., week number, 
pay rate, plus 20 other options •Weekly 
input in hours of standard and overtime 
(various) • Up to 4 adjustments •Full 
wage slip display and print out (if printer 
available) •Hard copy of employees files 
for records •Mods to files at any time 

• Cash analysis for bank •Automatic 
analysis of hours worked and wages 

• Automatic analysis of cumulative and 
weekly value of PAYE and N.l. •Upgrade 
program tapes at minimal charge if tax or 
N.l. alter 9 A payroll for around 20 people 
including printout of payslips and file 
copies will take between 20 and 30 
minutes dependant on complexity of input 
and skill of operator • New payroll tape 
dumped to both sides of tape and old 
tapes can be stored weekly if required. 

NEEDS 16K EXPANSION £19.95 


TOTLTEXT 


SIMPIYTHE BEST: Page numbering • Right and left 
margins • Skip to top of page • Centered title lines 

• Character and line spacing • Graphics characters 

• Full curser control in editing • Add, change, delete 
characters • Specify printer device number • Print 
mailing labels • Paragraph control • VIC 1515 
expanded characters • Single, double, triple spacing 

• Tab position control • Upper and/or lower case 

• Full screen editing • Scroll up and down through text 

• Insert, delete blocks of text • Multiple copies of 
document 

Up to 4 heading lines per page • Footing line at bottom 
of page • Up to six 80 column lines may be entered and 
printed within the body of a document • Footnotes 

• Keyboard inputs 

£16.95 


HorroiD 
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SOFTWARE 


EXCLUSIVE 


16 K ADVENTURES 


ATARI 


by Brian Howarth 


Enter the fantasy world of Britain’s leading adventure 
writer. Travel in THE TIME MACHINE; seek THE 
GOLDEN BATON; avoid THE ARROW OF DEATH 
(a two part adventure); if you have 32K then try to 
ESCAPE FROM PULSAR 7; join THE CIRCUS or 
conduct THE FEASIBILITY EXPERIMENT. 

All on cassette. Only £17.99 each. 


DO YOU WRITE PROGRAMS 
ON YOUR ATARI? 

DO YOU FIND IT DIFFICULT TO CREATE 
ANIMATED PLAYERS?THEN YOU NEED 


m theCOnstructor 


In a few minutes even a complete novice 
can build an animated sequence up to 250 
scenes long. 48K Disc £24.95. 


Genuine ATARI 
16K Ram Boards 
. only 


New Low Price 
ATARI 40016K 
with Basic 


We carry one of the largest stocks of ATARI 
software in the country. This has now been 
extended to include BBC, ZX81, Spectrum, 
VIC20 and Dragon machines. Write or 
phone your order. Access & Barclaycard 
welcome. 


DEALERS 

If you haven’t set up an account with Channel 8 
Software yet then write now for trade terms and 
price list. 


THE BLACK SQUID: An exciting new game for Software yet then write now for trade terms and 

VIC20 owners. Needs 3K extra memory. Cass. £9.95 pricelist. 

CHANNEL 8 SOFTWARE LTD, 51 FISHERGATE, PRESTON, LANCASHIRE PR1 8BH 

TELEPHONE: (0772) 53057 




Jk 

ATARI 


★ THE BEST PLACE IN TOWN ★ 

for ATARI PERSONAL COMPUTERS, VIDEO GAMES 
AND SOFTWARE 


We stock the best range of software on Rom 's/Cassettes and Discs for the Atari 400/800 

★ SPECIAL OFFERS ★ 


Joysticks Championship Pro . £14.99 

Pointmaster . £14.95 

Quickshot . £12.50 

Orig. Atari Pair . £13.99 

Programmer Kit . £39.99 


Atari 40016K . £159.99 

Keyboard . £79.95 

48K Expansion . £99.95 

Atari 800 . £389.99 

Disc Drive . £289.99 


Come and see our Video Tape of our most popular games for the Atari 400/800. 
Instant credit up to £1,000 available. 


Access 

Visa 

American Express, Diners Club accepted. 


★ Order your copy of Analog, Compute and Electronic Games from us ★ 


In Home 

Entertainment Centre 

144 STATION ROAD 
HARROW, MIDDLESEX 
01-861 0036 

Open Mon-Sat 
10 am -8pm 


SAVE £2.00 

on Atari Software 

JUST FILL IN THE FORM BELOW AND 
PRESENT IT TO TRIONIC FOR £2.00 OFF ANY 
SOFTWARE PURCHASE MADE BEFORE 7 
JULY, 1983 

Name . 


Address 


Post Code 


PCW 275 






















How does the world's biggest selling micro compare with the world's 
biggest computer company's micro? The no-holds-barred test in this month's 
Which Micro & Software Review reveals some surprises. As a home 


computer the ZX81 is not only easier to use and program - it actually rivals the 
IBM on operational speed for some applications. 

Which Micro & Software Review's side-by-side tests reveal other 
surprises too. Would you have thought that the Cambridge Lynx would slay 
the Welsh Dragon 32? Better read the test 

We also line up the ageing VIC 20 against the upstart Oric I. A real clash 
Our software supplement reviews a stack of new programs-games, 
educational and business. And our listings are designed to move you off the 












lursery slopes of programming and into areas with a touch of sophistication 
ising time-savers like letter variables and character nnn« 
tatements. I mWjMMSU 

If you want some quick fun, there are five new I 
jrograms on a free disc with every copy of the April 
sue. Theyd run on ZX81, Spectrum, BBC, Vic 20 
md PET You really can't afford to miss April's I 
Vhich Micro & Software Review 

WHEN WE TESTA MKRO 
IT STAYS TESTED 
















professional quality and features- SOFTWARE 

- hobby price! Prices include VAT, P+P 


* 40/80 character line,full screen editor. 

* Keyboard with standard key spacing and 
nice y feel'. 

* 32K RAM and 29K ROM. Both expandable. 

* High resolution graphics, graph plotting, etc. 

* CP/M and networking capability. 

* Compact-will fit neatly on your desk or 
lab bench. 

* High quality construction. 


From £234 +VAT 


Database 

Mailist 

Home Budget 
Tycoon/Pelmanism 
Gobbler (Gollum) 

Star Trek 

Disassembler 

Life Search (Adventure) 

Pages (W/P, Window display etc.) 
Word Worker (WP) 

Diary 

Telephone 

Directory 


£19.95 

£ 20.00 

£9.95 

£9.95 

£9.20 

£9.00 

£9.95 

£9.95 

£35.00 

£25.00 

£ 10.00 

£ 10.00 

£ 10.00 


We are also developing our own software for the 
NewBrain. Please contact us for latest details 

Software authors - if you have something good for 
the NewBrain please get in touch! 


angela enterprises support the A/eurJQtain. 


Personal service - evenings and weekends too! 
Help is just a 'phone call away! Our service starts 
with the sale. We are engineers and programmers - 
not just a sales outlet. 


HARDWARE 

Prices include delivery in UK. 

All with 12 month warranty (not the 
more usual 90 days!) 


NewBrain Model A £234 

Model AD (with line display) £260 


+ VAT 

(free delivery) 


130 page Beginners Guide and program tape with 
every machine, plus our own hints and tips from 
timetotime. 

Contact us for the latest information on hardware, 
software, monitors, printers, User Group, etc. 

To obtain your NewBrain ring us on 

Stevenage (0438) 812439 (Access accepted) or send 

ch eq u e/Access numberto: 


NewBrain BATTERY MODULE 
NewBrain EPROM BOX 
SANYO or HITACHI Monitors 
(Hi. res. 12", Green phosphor) 

OKI Printers eg. 82A 
(OtherOKI models available) 


SEIKOSHA GP 250X 
FULL CP/M SYSTEM PLUS MORE 


£59.00 + VAT 
£55.00 + VAT 


£109.00+VAT 
£370.00+VAT 


£260.00 + VAT 


VERSATILE HARDWARE coming soon! 
Other printers - EPSON etc. Please ask. 


ANGELA ENTERPRISES 

4 Ninnings Lane, Rabley Heath, Welwyn, Herts. AL6 9TD 
Tel. 0438 812439 ! 
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This advanced system is designed and 
manufactured by the successful British company, 
Shelton Instruments Ltd. Currently, there are more 
than 1,000 users in the UK. 

If you, too, have a growing business and need a 
computer system to meet your needs then find out 
more details about Sig/net by completing and 
returning the coupon to: Shelton Instruments 
Limited, 74/77 White Lion Street, London N1. 
Telephone: 01-8331111. 






At present, your business may only need a single 
workstation computer with floppy disc storage. 
But by next year you may require additional 
storage provided by hard disc. And then you may 
need more workstations so that several of your 
staff can use the computer at the same time to 
carry out different jobs. 

With Sig/net 
you have this 
expandability and 
at a very low cost. 

It is a system that 

will grow as your ■■ ■ 

business requirements 
grow. You only purchase the 
computing power you need 
now, then add more when you need it. 

Sig/net 2 is a modular system, housed in a 
compact, slim unit, to which a wide range of 
peripherals can be attached. It can be expanded 
simply by stacking additional units. Prices start 
from £1,400. 

And because the Sig/net operating system is 
CP/M compatible, there is a very wide range of 
proven business software available from dealers 
throughout the country. 


\ 

'hasp thp 


Please send me further details of Sig/net. 
Name_Position_ 


Company, 
Address _ 


Shelton Instruments Limited, 74/77 White Lion 
Street, London N1. Telephone: 01-8331111. 


! shelUm 

i _ 


fill—IL 














HEAD OFFICE 

Almarc Data Systems Ltd, 
Great Freeman Street, 
Nottingham NG3 1FR. 
Tel: (0602) 62667 
Telex: 37407 Almarc/ G. 


Almarc Data Systems Ltd, 
18A Spittal Street, 
Marlow, 

Bucks. SL7 1DB. 

Tel: (06284) 6419. 


From the small business to the 
large multi-national, Almarc 
provide one of the largest 
selections of quality business, 
scientific and industrial 
applications software available 
today, including: 

Wordprocessing/Mailing, 
Financial Modelling, Solicitors 
Package, Financial 6 t Arable 
Management, Printers 
i Estimating/Costing, 
Phototypesetting/Wordprocessing 
Interface, Data Base 
Management, Estate Agents 
Package, Manufacturing 
Software, Critical Path Analysis, 
Motor Trade Package, Planning 
, Application Monitoring, 
Estimating, Data Logging, 


Graphics Packages, Business 
Accounting, Accounts Receivable/ 
Payable, Payroll, Stock Control, 
Invoicing, Ordering, Purchase 
Control, Clothing Industry 
Software, Network fif Resource 
Analysis, Job Costing, Insurance 
Brokers. ° 

All available on probably the 
most advanced, “New 
Generation’, micro-computer 
system produced today. 


The Vector 4, is am advanced 
8/16 bit desk top computer. It 
allows you to take advantage of • 
the existing 8 bit CP/M programs, 
while also providing 16 bit 
processing power. The future is 
built into the Vector 4, with its 
Z-80 and 8088 processors, 128K 
of main memory (expandable to 
266K), 3 S-100 expansion slots 
and standard software facilities 
with high resolution graphics 
that are second to none. Floppy 
disc and hard disc systems are 
available. 

At Almarc, we pride ourselves 
in our systems and our high level 
of customer support. We can offer 
back-up and training which is 
second to none, with 24 hour on 
site maintenance available in all 
areas. 


Almarc 

DATA SYSTEMS 














THE New APPLE IIE 

FROM 

SIMMONS MAGEE 





64K Expandable to 128K 
Upper & Lower Case 
Much Improved Keyboard 
Built In PAL Encoder 
Runs Apple II Software 
Eight Built-In Expansion Slots 


SPECIAL ONLY £999 

APPLE IIE64K 

MONITOR 111 +STAND 

DISK DRIVE WITH CONTROLLER 

80 COLUMN CARD 

YES! £999 for the above 

Or Items may be purchased individually 

AppleII E64K. £645 

Disk Drive + Controller . £280 

Disk Drive Without . £200 

80 Column Card . £70 

80 Column+ 64K. £150 

Monitor III + Stand . £140 

Multiplan Spreadsheet. £175 

Quick File IIE . £60 

Apple Writer IIE . £119 

Microsoft CP/N Card . £200 



PRINTERS 

AT LOW, LOW PRICES 

OKI 


' PRICES DO NOT INCLUDE INTERFACE CABLES 


Microline 80 . £197 

Microline 82A £314 

Microline 83A £471 

Microline 84 . £781 

EPSON-TYPEIII 

MX 100 . £405 

FX 80 . £418 

RX80. £280 


ALL PRICES EXCLUSIVE OF VAT 
SHOWROOMS OPEN MON-FRI9-5PM 
SAT 9-1 PM 


SIMMONS MAGEE 

TWICKENHAM 

SIMMONS MAGEE COMPUTERS LTD. 13 YORK ST. TWICKENHAM, MIDDX. 01-891 4477 
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Enterprise-a16 bit 

from only £2300. 




D ata General pioneered small 
computers. With over 14 years' 
experience, over 120,000 installations 
worldwide, and a range of com¬ 
patible systems from the micro to the 
super-mini - we understand the 
needs of the business user. 

Our 16 bit Enterprise business 
computer has been designed as a 
fully compatible extension to our 
range. Its ease-of-use, range of soft¬ 
ware, level of support and competitive 
price make it the answer for small 
businesses and for departments of 
larger organisations. 

Data General 
Enterprise helps 
small businessmen 
grow. 


Technical hi g hli g hts and features 
Processor 16 bit microNova 
Disk capacity 716KB- 307 MB formatted 
Keyboard Typewriter style plus numeric, 
cursor control and special function keys 
Display 80x 25 green phosphor 12"screen 
Printer 150 cps high quality dot matrix 
Communications RJE/80,3270, 

HASP RS232, V24. Two integral 
programmable ports 
Operating systems Enterprise O/S, MP/OS, 
BOS/5, M/BOS 

Languages Basic, Cobol, Fortran, Pascal, 
MacroAssembler 

Expansion Numerous interfaces, 
peripherals, etc 


More software. Better software. 

A broad range of application software 
packages is available to meet most require¬ 
ments: accounting, word processing, financial 
modelling, and many others including specific 
'industry' packages ensure that the Enterprise 
can solve your problems. 

The software is flexible, easy to use and 
clear documentation is provided. 

In addition, three powerful 
full-feature operating systems 
and.a range of 


284 PCW 




usiness computer 



tware utilities ensure that the Enterprise is 
:h fast and efficient, and programs may be 
'eloped using any of the well-known high 
?l languages. Communication software en- 
es the Enterprise to talk to other computers 
oth Data General and many others, 
ta General software is, of course, compatible 
aughout our range of systems. 

lality support 

Support is always on tap from our net- 
rk of carefully selected local dealers. Expert 
/ice, installation, training and continued 
istance are there when you need them from 
>erienced computer professionals - all 
:ked by one of the industry's largest and 
>st experienced manufacturers. 

■Id service where you need it. 

Every Enterprise comes with a Data General 
Site warranty. Over 250 service staff and 15 UK 
vice centres mean fast response. 

We respond to your service call within 
e working day 
der warranty 
service 
itract. 


The computer answer. 

All in all, the Enterprise adds up to a great 
deal - more than most competitors can 
offer. When you look at the price you know it's 
a great deal. For much less than you could pay 
for 'just another micro'. 

Data General Enterprise helps small 
businessmen grow. 

To Enterprise Marketing, Data General Ltd., 
Hounslow House, 724-734 London Road, 
Hounslow, MiddlesexTW3 1PD. 

Tel. 01-572 7455. 

Rush me the name of my local dealer; I want 
to see the Data General Enterprise in action. 

Name_-— 

Position___ 

Company address-—— 


Tel;_ 

PCW/3/83 


4r Data General 
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Make your micro work for you with our high 
performance low cost interface system. 
Compatible with... 


CBM 500/700 Superbrain 

Sirius 1 Sharp MZ 80A/80B 

HP 85 (IEEE 488) 86/87 TRS-80 
BBC Micro S-100 Computers 

Apple I I/I 11 RS232/V24 

or 20mA current loop 

Choose any combination of our standard 
modules for a custom designed multi channel 
rack system with integral power supply 
connectors, ribbon cable, etc. 

Available models include: 

16-, 8-, 4-channel analog multiplexers 
16-, 14-, 12-bit A/D converters 
13-bit integrating A/D converter 
12-bit 4 channel D/A converter 
6BCD digits optoisolated inputs with full 
handshake 


DIGITAL DESIGNand DEVELOPMENT! 
18/19 Warren Street-London W1P5DB* 
Tel: 0| 3877388 Telex:8953712 


8 channel programmable gain amplifier 
8 channel relay (3Aat 240V ac) control 
unit 

Bi directional RS232C/V24 + current loop 
with handshake 

Programmable multi purpose function 
generator 

Programmable stepper motor controller + 
power supply. 

12 months warranty plus full hardware and 
software support. 


For more information POST to PCW4 

3D Digital Design 
and Development 

18/19 Warren Street.London W1P 5DB 
My Interests are: 


POSITION: 

COMPANY: 

ADDRESS: 
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tatt/M i 


Quantum Computer Systems Limited The Leeds Computer Centre 
60-62 The Balcony, Merrion Centre, Leeds LS2 8NG Telephone (0532) 458877 


6. If the standard Centronics plus 
RS232 ports are insufficient, 
just plugging in a board adds a 
few more. 

7. IEEE 488? No problem! Plug 
in a card. 

8. Other expansion cards 
available: 

1. REAL TIME CLOCK 

2. SPEECH SYNTHESIS 

3. NETWORKING (UP TO 32 
TERMINALS) 

4. HIGH RES COLOUR 

5. A D — D/A CONVERSION 


expansion potential which afew 
years ago would have required 
planning permission. 


The new All British QUANTUM 
2000 computer system is 
outstanding among all the fine 
microcomputers now on the 
market. The explanation is simple. 
All microcomputer designers see 
Versatility on a high scale as their 
aim for the future. Inthe 
QUANTUM 2000 this ideal has 
actually been achieved, therefore it 
is demonstrably more advanced 
than any other. 

QUANTUM 2000 offers every 
feature experts would look for in a 
new frfgh'TeEffho logy 2.2 CP/M 
based microcomputer plus an 


What QUANTUM means by 

Versatility: 

1. Available with 1,2 or 3 disk 
drives. 

2. Disk drives can be 400K or 
800K floppies OR 

3. 5 or 10 meg. Winchester OR 

4. A mixture of floppy and 
Winchester. 

5. 192K of extra RAM can be 
added, in addition to the 
standard 64K. 


Quantum Dm 2D□□ 





























LOOK! . . 

fcippkz 


FOR ALL YOUR 


ft All itemsfullyguaranteedforoneyear £ Immediatedelivery 
ft Free postage and packing on all orders £ Many more items available 
within UK 




BUSINESS SOFTWARE 

NET 

INC. VAT 

Access . 


186.30 

Business Forecasting Model (Reqs. Visicalc). 

. 63.00 

72.45 

Calcstar (CP/M) (80 column spread sheet). 

. 59.00 

67.85 

dBase II (CP/M). 

. 325.00 

373.75 

Data Star (CP/M) (powerful data entry). 

. 122.00 

140.30 

Data Perfect. 

. 67.00 

77.05 

D.B. Master (version 3.02). . 

. 102.95 

118.39 

D.B. Master statistics. 

. 47.95 

55.14 

D.B. Master utilities (links with visi's). 

. 47.95 

47.95 

DeskTop Plan II. 

. 110.00 

126.50 

Dutil (for dBase II). 

. 61.00 

71.15 

Graphmagic (bar graphs, pie charts, etc). 

. 52.00 

59.80 

Mathemagic. 

. 52.00 

59.80 

Msort-80 (stand alone CP/M sort). 

. 125.00 

143.75 

Multiplan (Microsofts superior spreadsheet). 

. 155.00 

178.25 

OMNiS (Pascal data base). 

.... 195.00 

224.25 

PFS Filing system. 

.... 59.00 

67.85 

PFS Graph. . . 

.... 59.00 

67.85 

PFS Report. 

.... 47.00 

54.05 

Quick Code (for dBase II). 

.... 189.00 

217.35 

Supersort (CP/M). 

.... 85.00 

97.75 

Supercalc (CP/M spreadsheet). 

.... 115.00 

132.25 

The General manager. 

.... 68.00 

78.20 

The Last One (programme generator). 

.... 260.00 

299.00 

Versaform (form generator in Pascal). 

.... 192.00 

220.80 

Visicalc... 

.... 122.00 

140.30 

Visi + (visicalc consolidation). 

.... 19.45 

22.37 

Visicalc utilities. 

.... 34.00 

39.10 

Visidex. 

.... 135.00 

155.25 

Visible. 


155.25 

Visiplot. 


155.25 

Visitrend/plot. 

.... 155.00 

178.25 

WORD PROCESSING 



Applewriterll. 

.... 72.00 

82.80 

Executive Secretary. 

.... 145.00 

166.75 

Executive Speller. 

.... 45.00 

51.75 

Format 80. 

... 195.00 

224.25 

List Handler (Mailer & Form Letter). 

... 63.00 

72.45 

Magic Mailer. 

... 45.00 

51.75 

Pie Writer (40/80 columns). 

... 85.00 

97.75 

Sensible Speller (new fast proof reader). 

... 69.00 

79.35 

Sensible Speller (CP/M). 

... 69.00 

79.35 

Screenwriter II (70 col w/out80 col card). 

... 75.00 

86.26 

SuperText 40/80 . 


125.35 

Wordstar3.01 (CP/M) (enhanced features). 

... 135.00 

155.25 

Word Handler (does not req. 80 col. card). . 

... 99.00 

113.85 

Zardax (40/80 & inc. form letter). 

... 125.00 

143.75 

PRINTERS 



Epson MX80T-3(upto 132 col & hi-res). 

... 305.00 

350,75 

Epson MX80FT-3 (as above & friction drive). 

... 339.00 

389,85 

Epson MX82FT (very hi-res graphics). 

... 359.00 

412.85 

Epson MX100FT-3 (100 cps & wide carriage). 

... 429.00 

493.35 


MannesmannTally MT1201 (160 cps). 

Nec 8023 (100 cps& prop, spacing). 

Silentype & interface. 

Smith Corona TP-1 (daisy wheel printer).. 
Tec 1500-25 (25 cps daisy wheel). 


PRINTER INTERFACE CARDS 

Aristocard Parallel. 

Aristocard Serial. 

CPS Multifunction Card (inc. real time clock) 
Digitek Printmaster(BASIC/CPM/PASCAL) ... 

Digitek Printmaster III with memory mang. 

Grappler + (Epson/Anadex/Cent/Nec). 

IPB-16K (serial/parallel card & buffer) 

MBP-16K (Epson 16K buffer). 

Wizard 16K Buffer & graphics interface. 


80 COLUMN CARDS & ACCESSORIES 

Softswitch (for Videx Videoterm). 

U-Term (inc. shift mod. & font editor). 

Videx Enhancer II. 

Videx Inverse Eprom. 

Videx Utility Disc (inc. font editor etc). 

Videx Videoterm. 

Visicalc preboot disc (80 col with videx) . 
Vision-80 (inc. softswitch & inverse). 


MONITORS/COLOUR CARDS 


Prince 12" Green Screen . 


GRAPHIC UTILITIES & MUSIC 


E-Z Draw 3.3 (excellent graphic utility).. 


HigherText II (many diff.fonts, sizes, cols).. 


Versawriter expansion pac 1. 

Zoom Grafix (similar to zoom on Bit Stick).. 

Alf Music System (9 voice). 

Audex. 

Electric Duet (creates 2 part music). 


. 365.00 

419.75 

. 339.00 

389.85 

. 159.00 

182.85 

. 449.00 

516.35 

. 525.00 

603.75 


79.35 


86.25 

. 119.00 

136.85 

. 69.00 

79.35 

. 159.00 

182.85 

. 95.00 

109.25 

. 125.00 

143.75 

. 96.00 

110.40 

.... 143.00 

164.45 

.... 21.95 

25.24 

.... 127.00 

146.05 

.... 83.00 

95.45 

.... 18.45 

21.22 

.... 24.45 

28.12 

.... 169.00 

194.35 

.... 32.00 

36.80 

.... 185.00 

212.75 

.... 95.00 

109.25 

.... 275.00 

316.25 

.... 35.00 

40.25 

.... 105.00 

120.75 

.... 79.00 

90.85 

... 23.50 

27.03 


281.75 

... 65.00 

74.75 


217.35 

... 25.95 

29.84 

... 43.00 

49.45 


44.85 

... 74.75 

85.96 

... 25.45 

29.27 


47.15 

... 41.00 

47.15 

... 27.00 

31.05 


63.25 

... 165.00 

189.75 

... 24.00 

27.60 

... 23.95 

27.54 

... 85.00 

97.75 

... 14.95 

17.19 

... 18.95 

21.79 


Forte (4 voices & 9 octaves). 

Music Machine 9 Voice (Vista). 

Music System (Mountain Computer 16 Voice). 

Mutek VoxBox (speech synthesis). 

S.A.M. (software automatic mouth). 

Zapple Sound Effects & Music Board. 


UTILITIES 


B.E.S.T. (Enhanced Software Tool). 

Build Using (Provides 'print using' command).. 


Disc Library (inc. CP/M & Pascal) . 


Fast DOS.. 


List Master (inc. smart renumbering) . 


Super Disc Copy III . 


SYSTEM EXPANSION 


DOS upgrade kit (3.2 to 3.3). 

E-Z Port (game socket extenders). 

E-Z Port II (2 games socket extenders).. 

Eprom Card (holds 6). 

Keyplus Numeric Keypad. 

LowercaseadapterW/shift(rev7+).... 
Pactclip on fan. 


15.95 

18.34 

69.00 

79.35 

211.00 

242.65 

49.00 

56.35 

69.00 

79.35 

49.00 

56.35 

18.95 

21.79 

175.00 

201.25 

25.00 

28.75 

75.00 

86.25 

24.95 

28.69 

23.95 

27.54 

23.95 

27.54 

35.00 

40.25 

68.00 

78.20 

35.00 

40.25 

41.00 

47.15 

15.00 

28.75 

19.95 

22.02 

19.45 

22.37 

34.50 

39.68 

32.00 

36.80 

57.00 

65.55 

75.00 

86.25 

23.95 

27.54 

61.00 

70.15 

45.00 

51.75 

24.00 

27.60 

27.95 

32.14 

75.00 

86.25 

25.00 

28.75 

95.00 

109.25 

38.00 

43.70 

35.00 

40.25 

36.45 

41.92 

75.00 

86.25 

65.00 

74.75 

55.00 

63.25 

135.00 

155.25 

299.00 

343.85 

275.00 

316.25 

65.00 

74.75 

36.00 

41.40 

11.45 

13.17 

19.00 

21.85 

52.00 

59,80 

83.00 

95.45 

34.00 

39.10 

46.00 

52.90 

189.00 

217.35 




DIGITEK COLOURCARD 

This amazing card gives a high quali¬ 
ty colour and includes a wide band 
modulator, simply plug in your TV or 
monitor. Just £95.00 + VAT. \ 



IPB-16K SERIAL/PARALLEL INTERFACE 
& BUFFER 

Now you need only one interface card to 
support both your daisywheel and dot 
matrix printers plus the benefits of a 16K 
bufferto speed things alonq. 

£129 +VAT. 



SMITH CORONA TP-I 
DAISY WHEEL PRINTER 

A microprocessor controlled high quality printer 
which delivers fully formed executive print at a 
speed of 120 words/min. Price £449+VAT. 



ROBOCOMBITSTIK 
GRAPHICS SYSTEM 


The Robocom BIT STIK graphics system is the first in a 
new generation of low cost computer graphics con¬ 
trollers that eliminate the time consuming inputting of 
instructions via a keyboard. 

It opens up exciting new possibilities for inexpensive 
computer graphics by enabling micro-computer users to 
create multi-colour graphics, sketches, technical draw¬ 
ings, circuit diagrams, typography, etc., plus a host of 
visual effects, quickly and simply with the minimum of 
computer knowledge. Price £245 + VAT. 


MICROVITEC 
14" COLOUR 
MONITOR 




Besides offering a crystal clear display in either 
text, hi-res or low-res modes. It also includes the 
following features, 16 text colours, b/grd colours, 
80 column card compatibility. A superb colour 
monitor for £275.00 + VAT. 


12" PRINCE MONITOR 

Features 24 M/Hz bandwidth, giving a very clear 
display, and contained in a neat Apple compati¬ 
ble case, av ailable with either Green or Amber 
screen. £105+VAT. 
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0274501593 


ne Kit. 

-Expand/80 (up to 145K Visicalc & 80 col). 

. 55.00 

. 65.00 

63.25 

74.75 

-Expand Ramex (loads 136K visi in 20 sec).... 

. 40.00 

46.00 

lex Enhancer II. 

. 83.00 

95.45 

lex Function Strip (req Enhancer II). 

. 49.00 

56.35 

A 6522 Card. 

. 59.00 

67.85 

10 card U-micro (card only). 

. 73.00 

83.95 

10 card Microsoft (CP/M &Mbasic). 

. 185.00 

212.75 

NGUAGES 



iple Logo. 

. 115.00 

132.25 

iple Pascal. 

. 145.00 

166.75 

iple Pilot. 

. 79.00 

90.85 

ibol 80 (CP/M). 

. 345.00 

396.75 

rth II (Integer only). 

. 39.00 

44.85 

rtran80(CP/M). 

. 103.00 

118.45 

rrapin Logo. 

. 95.00 

109.25 

ansforth (full floating point Forth). 

. 68.00 

78.20 

ISCELLANE0US ITEMS 



sc Drive (Fully Apple Compatible). 

. 199.00 

228.85 

sc Drive Controller Card. 

. 54.00 

62.10 

sc Head Cleaning Kit (50 discs & fluid). 

. 19.95 

22.94 

sc tray (40 discs & lockable) 1. 

. 17.45 

20.07 

imes Paddles. 

. 25.00 

28.75 

yport... 

. 38.45 

44.22 

ystick (self centering). 

. 38.00 

43.70 

aster Diagnostic Disc. 

. 48.00 

55.20 

asticDisc Box. 

. 2.50 

2.88 

im Card utility (permits s/ware backup). 

. 59.00 

67.85 

ackBall (the ultimate game controller). 

. 55.00 

63.25 

ak Ball (TG Products). 

. 45.00 

51.75 

ping Tutor II. 

. 14.95 

17.19 

abash 5.25 Discs Pack of 10. 

. 17.95 

20.64 

ildcard (permits software backup). 

. 93.00 

106.95 



Please make your order by completing 


the coupon and returning to us-or you 
can phone DAVE or SHERIDAN on 
0274 501593/575973 and your enquiry 
will receive a friendly and speedy 
response. 

PACE-SOFTWARE-SUPPIES 

Rose Bank 
130 Clayton Road 
Bradford BD 7 2LY 
West Yorks 


Please rush me 
the following items. 

£ P 


1 




2 




3 




4 




5 




TOTAL 




I enclose my cheque made 
payable to PACE SOFTWARE 
(Export licence arranged) 


Name_ 

Address. 

Town_ 

County_ 
Postcode 
Tel. No. _ 


PCW/14 



DON'T CASH 
YOUR CHIPS IN 
UNTIL YOU'VE SEEN 
SIMON'S CARDS 



Sirius 1/Victor 9000 


128K RAM £349 

A high quality fully socketed board which 
upgrades Sirius/Victor internal memory by 
128K. Switch selectable address decoding means 
memory can be mapped into any free address 
block allowing up to four boards to be 
individually configured in one machine, giving a 
total upgrade capability of 512K. 

Full instructions for simple installation. 


Timekeeper £99 


There's no time like the present for installing a 
Simon Computers Timekeeper, so that your 
Sirius/Victor will always know the time of day. 
It is supplied with utility programs for MS-DOS 
and CP/M-86 to access seconds, minutes, hours, 
day of the week, month, year. The time is 
retained when the computer is turned off by an 
on-board battery which is automatically trickle 
charged when the computer is on. 



jcippkz ] lcy4ristocards 


Parallel £69 

A general purpose printer card with 4 foot cable 
which is designed to work with all Centronics 
compatible printers: Centronics, Anadex, Epson, 
Seikosha, Ricoh, Microline, Paper Tiger. 
Supplied with Amphenol 36 way connector 
wired to Centronics specification. CP/M, Pascal 
compatible. 

Graphics £75 

Identical to the Parallel Aristocard except on¬ 
board software contains routines to print Apple 
Hi-res graphics to Epson or Seikosha GP100 
printers. Features include: inverse, large, rotate 
90° and text screen dump, all of which are 
available through simple control commands. 


Serial £75 


Bi-directional asynchronous interface conforming 
to RS232C standard and implementing full hand¬ 
shaking protocol. Switch selectable baud rates 
from 110 through to 19200. Supplied with 4 foot 
cable and DB25 female connector. The manual 
gives instructions on interfacing to all popular 
serial printers. CP/M and Pascal compatible. 


68000 £320 


An evaluation and development board for the 
Motorola 68000, which plugs into the Apple 11 
and utilises it's input/output facilities. There are 
two Assemblers supplied, one of which is menu 
driven and a second which uses the Apple's 6502 
through an editor to assemble 68000 code. 


WATCH THIS SPACE! 

IBM PC add-ons coming shortly 


All products made in the U.K. and supplied with comprehensive owners manual. 
Prices are exclusive of VAT & P & P. 

All products guaranteed for one year. 

GENEROUS DEALER DISCOUNTS AVAILABLE NOW! 


SIMON COMPUTERS LIMITED 

28 Lower Addiscombe Road, 
Croydon, 

Surrey CR0 6AA 
Telephone: 01-680 4646 


Designers and suppliers of quality microcomputer boards 
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' Graph-it 


Intro to BASIC 1 


Star Raiders 


European Countries 


Missile Command 


Basketball 


EUROPEAN COUNTRIES 
3 AND CAPITALS 3 

COUNTRY 4 
CZECHOSLOUftKlft 
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5.7 million reasons why the Atari Home 
Computer is something to see. The display 
screen used with our computers is composed 
of 192 horizontal lines, each containing 320 
dots. Delivering colour and luminosity 
instructions to each dot for a second requires 
3.7 million cycles... a lot of work for the normal 
6502 processor. 

That’s why the Atari computer has 
equipped its 6502 with its own electronic 
assistant. It’s called ANTIC, and it handles all 
the display work, leaving the 6502 free to 
handle the rest. What this means to you is 
uncompromisingly spectacular display 
capabilities without loss of computer power 
needed to carry out the demands of your 
program. 

That’s a quality you just don’t find in 
ordinary home computers. And it’s one of the 
reasons some computer experts say that 
Atari computers are so far ahead of their time. 

There’s more...which is what you’d 
expect from Atari Languag e. The Atari Home 
Computer uses several programming 
languages to give the user maximum control 
of its extraordinary capabilities. PILOT, 
Microsoft'BASIC and Atari BASIC are under¬ 
stood and spoken by the Atari computer. 
You’ll also find our Assembler Editor cartridge 
indispensable for machine language 
programming. 

Sound. AnAtari computer has four sound 
generators, or voices, activated by a separate 
microchip. This leaves the principal micro¬ 
processor chips free to perform other tasks. 
And you can take full advantage of this capa¬ 
bility which is designed for easy programming. 

Change. Atari Home Computers have 
been designed to make change and expansion 
easy. The Atari computer has a modular 
operating system that can be easily replaced as 
new technology develops. If you need it, 
memory expansion requires no more than 
inserting additional RAM modules* And the 
Atari ROM cartridge system also makes it easy 
to change languages. In short your Atari 
computer won’t become obsolete by future 
developments...because it already 
incorporates the future. 

Sharing. To learn more about the 
amazing capabilities of Atari Home Compu¬ 
ters, either visit your local dealer or fill in the 
coupon below. 


IDE GRAPMC DIFFERENCE BETWEEN 
ATARI COMPUTERS AND All THE OTHERS 


* Atari SOO^computeronly. 



PCW9 


\ Please send me a FREE brochure, price list and the address I 
^ of my nearest stockist. 

^ Name_ 

\ 


Address^ 


\ Atari International (UK) Inc. 

Atari House, Railway Terrace, 

\" 


Slough, Berks SL1 5BZ. 

For readers in Eire, send the 
coupon to: Omnitek Ltd, 

J 45 Cookstown Estate, am hav h . 

/ Tallaght,Co. Dublin. © A Warner Communications Company j 
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7 NEW COMPUTING BOOKS YOU CAN’T AFFORD TO MISS! 

WORD PROCESSING BUYER’S GUIDE A. Naiman 

Filling the need for a word-processing buyer’s guide that is neither too complex for the novice nor too 
superficial for the experienced computer user, this thorough guide shows how word processors enable all kinds 
of writers to edit, rearrange, reformat and print their documents electronically with dazzling speed and 


efficiency. 



07 045869 3 

£12.50 

□ 

VIC 20 USERGUIDE (Osborne) 


J. Heilborn 


This book provides thoughtfully organized, practical information for all users and potential buyers of Commo¬ 
dore’s VIC 20. For inexperienced programmers, there are tutorials in VIC 20 BASIC, complete with instruc¬ 
tions for colour graphics and sound. For the more experienced programmer, this book serves as a reference 
manual and includes detailed coverage of VIC 20 BASIC statements and functions, including a chapter on 


advanced colour graphics. 

0931 98886 1 

£10.95 

□ 

CP/M USER’S GUIDE 2/E (Osborne) 


T. Hogan 


No matter what version of CP/M you have, or what kind of computer you tise, you’ll find this to be the most 
complete, up to date and accurate book available on CP/M. It describes all types of CP/M and their comparabi¬ 
lity, provides sample screen displays to explain every operator command and computer response, discusses the 
creation of file names and command lines, assembly language utilities and much, much more. 

0931 98882 9 £11.95 □ 

DATA BASE MANAGEMENT SYSTEMS: 

A Guide to Microcomputer Software (Osborne) D. Kruglinski 

Users and potential buyers are provided with standards for data base evaluation and a number of packages, 
some of which run under the CP/M operating system, are examined in detail and compared in this new book. 
With the facts contained in this book, the reader is able to make intelligent decisions about data base manage¬ 
ment systems for his business. 

0931 98884 5 £12.95 □ 

WORDSTAR MADE EASY 2/E (Osborne) W. Ettlin 

Are you using the powerful and popular MicroProc Wordstar system? This is a spiral bound book to use next to 
the terminal which will save you many hours becoming familiar with the system. It covers everything from 
loading Wordstar, to using the unique printing, text manipulation and formatting function and includes a 
handy printout command summary card. 

0931 98890 X £9.95 □ 

LEARNING WITH LOGO D. Watt 

This book offers a practical and comfortable introduction to the fascinating uses of this new computer language. 
Written to be rewarding for children as young as nine years old, but still useful to adults, this book teaches basic 
Logo programming and activities. 

07 068570 3 £15.50 □ 

PET PERSONAL COMPUTER GUIDE (Osborne) E. Strasma 

Whether novice or professional, users will find a wealth of information in this guide, from tutorials in PET 
BASIC to instructions for using the PET’s capabilities. It is packed with information on all PET products, 
accessories, compatible software, peripherals and resources. 

0931 98876 4 £11.95 □ 

How to order these books — simple! 

Just tick the titles you require, fill in your name and address and send this advert (or a copy of it) with your cheque or postal order to 
Marketing Services Department, McGraw-Hill Book Co. (UK) Ltd, FREEPOST, Maidenhead, Berkshire SL6 2QL. 

Name . 

Address . 

Osborne/McGraw-Hill books are also available through all good bookshops 

PCW 291 






100 FREE PROGRAMS 

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN 

ATARI 8oo^ 



r ATARI PRICES REDUCED! 

We at Silica Shop are pleased to announce some 
fantastic reductions in the prices of the Atari 400/800 
personal computers. We believe that the Atari at its 
new price will become the U.K.'s most popular per¬ 
sonal computer and have therefore set up the Silica 
Atari Users Club. This club already has a library of 
over 500 programs and with your purchase of a 400 
or 800 computer we will give you the first 100 free of 
charge. There are also over 350 professionally writ¬ 
ten games and utility programs, some are listed 
below. Complete the reply coupon and we'll send 
you full details. Alternatively give us a ring on 01-301 
1111 or 01-309 1111. 

ATARI 400 

with 16K 

£159 

ATARI 400 

with 48K 

£228 

ATARI 800 

^with48K 

£349. 


400/800 SOFTWARE & PERIPHERALS 

Don't buy a T.V. game! Buy an Atari 400 personal computer and a game cartridge and that's all you'll need. Later on you can buy the Basic 
Programming cartridge (£35) and try your hand at programming using the easy to learn BASIC language. Or if you are interested in business 
applications, you can buy the Atari 800 + Disk Drive + Printer together with a selection of business packages. 

Silica Shop have put together a full catalogue and price list giving details of all the peripherals as well as the extensive range of software that is now 
available for the Atari 400/800. The Atari is now one of the best supported personal computers. Send NOW for Silica Shop's catalogue and price list 
as well as details on our users club. 


THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE: 


ACCESSORIES 

Cables 

Cassettes 

Diskettes 

Joysticks 

Le Stick - Joystick 

Misc Supplies 

Paddles 

ADVENTURE INT 
Scott Adams Adv 

No 1 Adventurelnd 
No 2 Pirate Adv 
No 3 Mission Imp 
No 4 Voodoo Cast 
No 5 The Count 
No 6 Strange Ody 
No 7 Mystery Fun 
No 8 Pyramid of D 
No 9 Ghost Town 
No 10 Sav Island 1 
No 11 Sav Island 2 
No 12 Golden Voy 
Angle Worms 
Deflections 
Galactic Empire 
Galactic Trader 
Lunar Lander 


Mountain Shoot 
Rearguard 
Star Flite 
Sunday Golf 

AUTOMATED 

SIMULATIONS 

Crush Crumble Cmp 
Datestonec of Ryn 
Dragons Eye 
Invasion Orion 
Rescue at Rigel 
Ricochet 
Star Warrior 
Temple of Apshai 
Upper Reaches Aps 

BOOKS 

Basic Ref Manual 
Compute Atari DOS 
Compute Bk Atari 
Compute Magazine 
De Re Atari 
DOS Utilities List 
DOS2 Manual 
Misc Atari Books 
Op System Listing 
Wiley Manual 


BUSINESS 

Calculator 
Database Managemt 
Decision Maker 
Graph-It 
Invoicing 
Librarian 

Mort & Loan Anal 
Nominal Ledger 
Payroll 

Personal Finl Mgmt 
Purchase Ledger 
Sales Ledger 
Statistics 1 
Stock Control 
Telelink 1 
Visicalc 

Weekly Planner 
Word Processor 

CRYSTALWARE 

Beneath The Pyram 
Fantasy land 2041 
Galactic Quest 
House Of Usher 
Sands Of Mars 
Waterloo 
World War III 


DYNACOMP 

Alpha Fighter 
Chompelo 
Crystals 
Forest Fire 
Intruder Alert 
Monarch 
Moonprobe 
Moving Maze 
Nominoes Jigsaw 
Rings of The Emp 
Space Tilt 
Space T rap 
Stud Poker 
Triple Blockade 

EDUCATION 
from APX 

Algicalc 

Atlas of Canada 
Cubbyholes 
Elementary Biology 
Frogmaster 
Hickory Dickory 
Inst Comptg Dem 
Lemonade 
Letterman 
Mapware 


Maths-Tac-Toe 
Metric & Prob Solvg 
Mugwump 
Music Terms/Notatn 
Musical Computer 
My First Alphabet 
Number Blast 
Polycalc 

Presidents Of U.S. 
Quiz Master 
Starware 

Stereo 3D Graphics 
Three R Math Sys 
Video Math Flash 
Wordmaker 

EDUCATION 

fra m ATARI 

Conv French 
Conv German 
Conv Italian 
Conv Spanish 
Energy Czar 
European C & Caps 
Hangman 

Invit To Prog 1/2/3 

Kingdom 

Music Composer 


Scram 

States & Capitals 
Touch Typing 


British Heritage 
Cr i bbage/ Dom in oes 
Darts 

European Scene Jig 
Hickory Dickory 
Humpty Dumpty 
Jumbo Jet Lander 
Snooker & Billiards 
Submarine Commdr 
Super Cubes & Tilt 
Tournament Pool 

ENTERTAINMENT 
from APX 

Alien Egg 

Anthill 

Attank 

Avalanche 

Babel 

Blackjack Casino 
Block Buster 
Block 'Em 
Bumper Pool 


Castle 
Centurion 
Checker King 
Chinese Puzzle 
Codecracker 
Comedy Diskette 
Dice Poker 
Dog Daze 
Domination 
Downhill 
Eastern Front 
Galahad & Holy Grl 
Graphics/Sound 
Jax-0 
Jukebox 
Lookahead 
Memory Match 
Midas Touch 
Minotaur 
Outlaw/Howitzer 
Preschool Games 
Pro Bowling 
Pushover 
Rabbotz 
Reversi II 
Salmon Run 
747 Landing Simul 
Seven Card Stud 


Sleazy Adventure 
Solitaire 
Space Chase 
Space Trek 
Sultans Palace 
Tact Trek 
Terry 

Wizards Gold 
Wizards Revenge 

ENTERTAINMENT 
from ATARI 

Asteroids 

Basketball 

Blackjack 

Centipede 

Chess 

Entertainment Kit 
Missile Command 
Pac Man 
Space Invaders 
Star Raiders 
Super Breakout 
Video Easel 

ON LINE SYSTEMS 

Crossfire 

Frogger 


Jawbreaker 
Mission Asteroid 
Mouskattack 
Threshold 
Ulysses/Golden FI 
Wizard & Princess 

PERIPHERALS 

Centronics Printers 
Disk Drive 
Epsom Printers 
Program Recorder 
RS232 Interface 
Thermal Printer 
16K Memory RAM 
32K Memory RAM 

PERSONAL INT 
from APX 

Adv Music System 
Banner Generator 
Blackjack Tutor 
Going To The Dogs 
Keyboard Organ 
Morse Code Tutor 
Personal Fitness Prg 
Player Piano 
Sketchpad 


AIDS from Atari 

Assembler Editor 
Dsembler (APX) 
Microsoft Basic 
Pascal (APX) 

Pilot (Consumer) 
Pilot (Educator) 
Programming Kit 

SANTA C RUZ 

Basics of Animation 
Bobs Business 
Display Lists 
Graphics Machine 
Kids 1 & 2 
Horizontal Scrolling 
Master Memory Map 
Mini Word Processor 
Page Flipping 
Player Missile Gr 
Player Piano 
Sounds 

Vertical Scrolling 

SILICA CLUB 
Over 500 programs 
write for details 


FOR FREE BROCHURES-TEL: 01-3011111 


FREE LITERATURE 

I am interested in purchasing an Atari 400/800 computer 
and would like to receive copies of your brochures and 
test reports as well as your price list covering all of the 
available Hardware and Software: 
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The Name in 


BOB 

COMPUTERS 



BBC Model A BBC Model B 
£299 16K £399 32K 


TELETEX ADAPTOR £196 

DISK INTERFACE KITS £95 

PRESTEL ADAPTORS £90 

PRINTERS 

MX100FT3.421.00 

MX80FT3.328.00 

MX80T3.294.00 

MX 82 FT.345.00 

MX82T.311.50 

carr. £7.00 


SPECIAL OFFER!!! 

B B C Model'B' 
word processing pack 

BBC MODEL B' 

DISK INTERFACE 
"VIEW" INR0M 

SMITH CORONA DIASYWHEEL PRINTER 

FLOPPY DISK DRIVE 

UNIQUE LOW PRICE £1119.99 carr. £15 




Single Side 
40 track 

£169.00 


carr. £3.00 


BBC DISK DRIVE UNITS 


Single Side Double Sided 

80 track 40 track 


£219.00 £199.00 


Double Sided 
80 track 

£259.00 


SOFTWARE FOR BBC 

BUSINESS: 

CASSETTE. 

DATABASE £19.95 
MAILIST £19.95 
INVOICE & STATMENT £19.95 
PAYROLL £11.90 


GAMES: 

CENTIPEDE CASS 6.50 DISK 9.90 
INVADERS CASS 6.50 DISK 9.90 
SPACE FIGHTER CASS 6.50 DISK 9.90 
GALAXIAN CASS 6.50 DISK 9.90 
FRUIT MACHINE CASS 6.50 DISK 9.90 
DROPOUT CASS 6.50 DISK 9.90 


ALGOTEK COMPUTER CO 

93 WESTGATE, TRANMERE PARK, GUISELEY, LEEDS LS20 8HH. 

TEL: 0943-74861 












Nolsource 

for software 


SOFT OPTION SOFTWARECENTRE 


When you re thinking software, think Soft Option first. Chances 
are we’ll have the right product, in the right format, on the shelf in 
quantity. 

We despatch fast from stock. We also offer a dealer pricing 
system to suit individual needs with cumulative discounts available. 

Finally, we know about software—we can give you technical 
support when it's needed. 

So make Soft Option your first call. We’ll soon become your first 
choice. ,, _ 


Our complete list of 
tm software is too long to 
publish and changes by the hour 
but here are a few examples to 
whet your appetite. 

WORDSTAR MicroPro's 


CP/M80 CP/M 86 MS-DOS 

and IBM PC Software 

imm We hold stocks of most 
trW JSf software manufacturers 
including: 

MICROPRO 
MICROSOFT 
DIGITAL RESEARCH 
SORCIM 
IUS 

ASHTON TATE 


[aSoftware can be made 
dm available in 8 BIT or 16 
BIT formats to suit most micro¬ 
computers currently on the 
market including: 

Superbrain 
North Star Horizon 
North Star Advantage 
Columbia PC-IBM PC 
Televideo-Apple 
CP/M 8"-Rair-Sirius 


WORDSTAR MICROPRO'S 

comprehensive word 
processing system. 

PL/l-80 DIGITAL’S PL/I 

Compiler. 

BASIC-80 MICROSOFT'S popular 

and powerful basic 
Interpreter. There is a 
Compiler too. 

FORTRAN-80 Fortran Compiler to 

ANSI X3.9 1966 except 
COMPLETE data. 

SUPERCALC SORCIM’s spread 
sheet and modelling 
system. 

EASYFILER Data Recording 

System for the IBM PC 
from IUS. 

dBASE II Relational Database 
Management from 
Ashton Tate. 


EASYFILER 


dBASEI 


RING THE SOFTLINE Grantham (0476) 860171 


All products are supplied complete with full originator’s documentation. 
Please send large s.a.e. for full details. i mi i «m »i 

TRADE ENQUIRIES WELCOME. ws* 
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The Soft Option (UK) Ltd. Home Farm House Colsterworth 
Grantham Lincolnshire NG33 5HZ Tel: Grantham (0476) 860171 
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HORIZON 

COMPLETE BUSINESS SYSTEMS 

AVAILABLE ON 

IBM, SIRIUS 1, CROMEMCO, NORTH STAR, HORIZON 
ADVANTAGE, SUPERBRAIN, SIGMET, TELEVIDEO, 
AND OTHER CP/M OR MS-DOS COMPUTERS 
WHAT IS INCLUDED 


• Printing of Statements 

• On-line Enquiries for Customer De¬ 
tails 

• Purchases 

• Purchase Ledger 

• Purchase Day Book 

• Purchase Payment 

• Purchase Price Analysis 

• Creditors Report 

• Purchase Analysis by Supplier 

• Purchase Analysis by Stock Number 

• Nominal Entries 

• Nominal Ledger 

• Nominal Day Book 

• Nominal Payments 

• Stock Re-ordering Reports 

• Stock Movement Report 

• On-line Enquiries for Stock Control 

• Stock Supplier Index update 

• Print Stock Supplier 

• Purchase Orders 

• Printing of Purchase Order 

• Outstanding Order Summaries 

• Clearing of Purchase Order Files 

• Order Enquiries 

• Printing of Stocks and Suppliers 


• Customer file create and update 

• Supplier file create and update 

• Stock file create and update 

• Printing of customer records 

• Printing of supplier records 

• Printing of stock records 

• Printing of customer labels 

• Printing of supplier labels 

• End of year procedures 

• Invoices, credit adjustments, pay¬ 
ment received, order entry and des¬ 
patch-notes 

• Address labels for invoices and 
credit notes 

• Address labels for despatch notes 

• Data Base update 

• Printing of invoices in batch mode 

• Credit Notes 

• Sales Ledger 

• Sales Day Book 

• Payment Received Report 

• Sales Credit Day Book 

• Age of Debt Report 

• Sales Analysis by Customer Num¬ 
ber 

• Sales Analysis by Stock Number 


This Complete Business System 

has been developed to cater for the needs of most businesses. 
Written in COBOL the system will meet the requirements of 
most organisations. Irrespective of the complexity of details 
required, the operator's task is minimal and only proportional 
to the total input. 

The simplicity of the system is its 
unique feature 

in that it is designed to be operational in a matter of minutes, 
yet you do not need to be a computer expert to run this system. 
Completely integrated, the system is self-checking with inbuilt 
security against inadvertent entries, with positive guidance for 
correction. 


BEFORE PURCHASING OR RENTING THE SOFTWARE LICENCE MUST BE COMPLETED 


REGENT HOUSE. 16 WEST WALK. LEICESTER LEI 7NG. Tel: (0533) 556550 


PCW 295 



















£ 1,495 


The MIMI 802 is a supreme example of high quality British 
engineering. It is a truly professional microcomputer that 
really does meet all the criteria of a sophisticated business 
machine - at a price you can afford. 

Our competitors expect you to make do with the basics and 
then buy expensive extras in order to fulfil your needs. The 
MIMI 802 has all the ‘extras’ as standard - so when you buy 
a MIMI you really are getting a microcomputer that will do 
the job from the outset. 

The MIMI's operating system OS/M f is fully CP/M 1 
compatible so you have access to a very comprehensive 
range of software, extending from word processing to 
accounting. 

During the next few months we will be announcing the 
availability of TROJAN - a major software innovation that 
totally simplifies the learning process and use of micros, 
and dramatically eases the creation of new applications 
programs. We are using it and generating applications 
software in record time - so we can guarantee its 
performance. 

Don’t settle for less... contact us or one of our 
dealers now. 


Features include: 

Z80A at 4MHz 
64K Dynamic RAM 

Integra! D/S - D/D 5V4 ins floppy discs - 700Kb. 
Full RS232C and Centronics parallel ports. 

96 Key ASCII keyboard - colour coded. 

17 programmed function keys. 

Light pen socket. 

Elegant compact and light - 24 lbs. 

OS/M operating system - fully CP/M compatible. 
Disc format conversion facility. 

Wide range of software, utilities and languages. 
Super high resolution graphics 
(512x256 pixels). 

And now with: 

Winchester disc option. 

Choice of orange or green display. 

MONITOR SUPPLIED BY PHILIPS 



Monitor extra, from £132. 


Some of our dealers 


City Microsystems Ltd 

65 London Wall London EC2 
Tel: 01 -588 7272 
Contact: Anthony Coulson 

Computer Graphics Workshop 

38 Ullett Road Sefton Park Liverpool 17 
Tel: 051 733 9604 
Contact: Noel Runnels-Moss 

Procon Ltd 

112 Albert Street Fleet Hampshire 
Tel: (02514) 20991/2 
Contact: Arthur Thomas 


Anita Electronic Services 

34 Musters Road West Bridgford Notts 
Tel: 0602 813240 
Contact: Steve Conroy 

Apollo Information Systems Ltd. 

13 Southend Road Grays Essex RM17 5NH 
Tel: (0375) 33088 
Contact: Ronald Burrell 


Belmondo Research Ltd 

68 Maple Road Horfield Bristol BS7 8RG 
Tel: 0272 427428 
Contact: Roger Banfield 

Broadway Systems (BCSS) Ltd 

5-7 Mariner Street Swansea W Glam Wales SA1 5BA 
Tel: 0792 462279/474598 01 -997 4764/0498 
Contact: Philip Gittoes 


BRITISH Miflnn==== 

Penfold Works Imperial Way Watford Herts. WD2 4YY Tel: Watford (0923) 48222/439 


' OS M is the trademark of Scifax Microsoftware 
: CP M is tne registered trademark of Diaitai Research Inc. 









Microcosm Research 

26 Danbury Street London N1 8JU 
Tel: 01-226 9092 
Contact: Jerry Karlin 

Dantre Business Systems 

67 High St. Daventry Northants NN11 4BQ 
Tel: 03272 77239 
Contact: Mike Griffin 


Leicester Micro Centre 

59 Regent Road Leicester 
Tel: 0533 551869 
Contact: Ray Beresford 

Malvern Micro Systems 

Wych Cutting Upper Colwall Malvern Worcestershire 
Tel: (06845) 68500 
Contact: Barry Lewis 

B & D Computing 

8 Sheep St. Highworth Swindon Wilts 
Tel: 0793 762449 
Contact: David Wakley 


Kyle Data Services Ltd 

37 High Street Ayr Scotland KA71LU 
Tel: (0292) 285411 
Contact: Alex Gardiner 

Easibee Computing Ltd 

133-135 High Street North East Ham London E6 1 HZ 

Tel: 01-471 4884 

Contact: Computer Sales Director 

John Elmer Office Equip 

32 Victoria Road Burgess Hill Sussex 
Tel: 04446 5670/5791 
Contact: John Elmer 


‘Hex': 946024 Contact: Julie Hissey 
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THE FULLER BOX ■ 


ANEW DIMENSION IN 
SPECTRUM CAPABILITY 

It’s easy to see why the ZX Spectrum is outselling all the other small 
colour computers, it really is a marvel of new technology. 

Equally marvellous is the new ‘Fuller Box’ for your Spectrum. 

Sound Quality is improved enormously with the built in Audio 
Amplifier which works with all Spectrum programs. The Sound 
Synthesiser will make any sound you want to design: explosions, 
laser blasts, trains, birds etc. It’s based on the popular 
G1 -AY-3-8912 chip, and is supplied with a demo program. 

, Finally, the Joystick Port enables you to use any low-priced 
^Atari/Commodore joysticks with your programs. 

The Fuller Box fits neatly on to the back of your ZX Spectrum,and does not 
interfere with any peripherals, PRICE (INC. VAT) 

including the new Spectrum microdrives, 29 95 “f" 80 P P& P 

But the story doesn’t end there! The Fuller Box has been designed to perform many other functions, ’ 

and extra, expanded versions are already available. 

Fuller Sound Amplifier Box, including 
Audio Amplifier (non-expandable) £6.95 + 80p p&p 

Fuller Orator upgrade kit — 



The Fuller Orator An amazing 

Speech Synthesiser which can be programmed 
to say anything you command, using the 
keyboard or demo cassette. It uses the 
Gl SP0256 AL voice synthesiser chip; and 
comes complete with the Fuller Box. 


£ 39.95 +80pp&p 


(inc. VAT) 



(inc. VAT) 

to fit inside Fuller Box{>Oil QC (postage free, does not 

^v(inc. vat) include Fuller box) 

Fuller ‘Master Unit 5 — including Orator, synthesiser, 
amplifier and Joystick port in Fuller Box 

£54.95 + 80p p&p (inc. VAT) 



This famous, best selling 
product immediately 
converts your ZX 
Computer into a sturdy, 
^attractive and professional unit, 
^with full size typewriter keyboard. A 
tough plastic case encloses the 
keyboard, P.C.B. and power supply. It has 
42 keys including all the ZX81/Spectrum graphic 
characters printed on them. The full travel key switches 
have gold plated contacts and guaranteed life of 10 6 
operations. ITS SO EASY TO INSTALL! You simply 
unscrew the ZX PCB from its case, screw it to the FD 
case, and plug in the keyboard. No soldering or technical 
knowledge required. 

NOW ALL ONE PRICE! £29.95 (inc. VAT)+£2.50 p&p 
16 K Spectrum Expansion Module - to fit into back of 
Fuller case- £24.95 ( inc. VAT & p&p). 

RAM Adaptor Board - enables you to fit 16K Expansion 
inside Fuller case- £9.75 (inc. VAT & p&p). 


MICRO 

SYSTEMS 


Our new advanced keyboard has the same, fine 
specifications as the FD42 system, but with a new, 
re-designed case, space bar and double-sized shift 
and enter keys. A must for the discerning ZX81 or 
Spectrum user. 

SPECIAL LOW PRICE £39.95 (inc. VA-n + £ 2.50 p&p. 




16K Spectrum owners-upgrade to48Kwith a Fuller 
Spectrum Upgrade Pack- Complete vith full assembly 
instructions. Model 2 or 3 only.£34.95 (inc VAT) p8p FREE! 


Contact us for a Special Fuller Introductory Pack. 
We are looking for dealers throughout the U.K! 


Please supply the following items: 


Mail to: FULLER MICRO SYSTEMS, 

The ZX Centre, Sweeting Street, Liverpool 2. 
Telephone: 051-236 6109 


ITEM 

QUANTITY 

PRICE 

POSTAGE 

TOTAL 
















1 enclose cheaue/o.o. n 



Or, please debit my Access/Barclaycard 
Name. 


No. 


Address 


Please send me further details, I enclose S.A.E. □ 


PCW. 3.83 


Y\ 
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Look out for our 
New & Forthcoming Titles 


For the Dra g on: 

Easy Programming for the Dragon 32 <£/ ( 

Ian Stewart & Robin Jones £5.95 ( 

Further Programming for the Dragon 32 - 

Ian Stewart & Robin Jones £5.95 zrSl 

For the BBC Micro: 

Easy Programming for the BBC Micro 

Eric Deeson £5.95 / 

Further Programming for the BBC Micro / 

Alan Thomas £5.95 / 

For the Spectrum: /SjF A 


Easy Programming for the ZX Spectrum 
Ian Stewart & Robin Jones 

Further Programming for the ZX Spectrum 
Ian Stewart & Robin Jones 

Spectrum Machine Code 
Ian Stewart & Robin Jones 

Spectrum Special Tapes: Nos. 1, 2 & 3 
Ian Stewart & Robin Jones 


SHOTS 


micro 

5CHC5 


£5.95 each 


For BASIC Computers: 


Programming for REAL Beginners 
Philip Crookall 

Brainteasers for BASIC Computers 
Gordon Lee 



Order through your bookseller or, in case of difficulty, direct from Shiva. 




4 Church Lane, Nantwich, Cheshire CW5 5RQ 
Telephone: (0270) 628272 
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Electronequip 

(Authorised BBC Dealer and Service Centre) 


* THIS MONTH’S SPECIAL OFFERS 

BBC1 BBC Micro Model A 299.00 

BBC2 BBC Micro Model B 399.00 

BBC3 BBC Model A Micro with 32K 333.50 

BBC4 BBC Model A Micro 32K & VIA 339.50 

BBC21 Upgrade Model A to B 99.82 

BBC27 Disc Upgrade for BBC B 109.25 

BBC30 14" Colour Monitor for BBC 286.25 

BBC33 BMC12A 12' Black/Green Monitor 90.85 

BBC36* 14" Monitor/TV. 80 columns 244.95 

BBC40 Cassette Recorder for BBC 29.90 

BBC41 Single 5.25" Disc Drive 100K 265.00 

BBC42 Dual 5.25" Disc Drive for BBC 447.00 

BBC45* New improved Cassette for BBC 35.88 

BBC48* Dual 800K low profile disc drives 897.00 

BBC49 5.25" Discs for BBC 40/80 tracks 2.20 

BBC50 Epson MX80T type 3 for BBC 373.75 

BBC54* Daisy Wheel printer for BBC 558.90 

BBC70 Plinth/Stowage for BBC 29.90 

Torch Colour Machine 800K floppies ex VAT 2795.00 
Torch Colour Machine Hard Disc ex. VAT 4995.00 


Large stocks. Prices inclusive of VAT 
All prices inclusive of postage except micros 3.00 
Access and Barclay card Welcome 


*4C0RN 

COMPUTER 


Electronequip U303C3 


36-38 West Street Fareham Hants P016 0JW 
Tel 0329-230670 


■ Come on in and talk to us, we take the hard 
work out of choosing the right system, 
whether its for personal, educational or 
business use. 

■ Highly competitive prices. 

■ No obligation demonstration. 

■ 12 months parts and labour guarantee and a 
full after sales service back-up. 

■ Apple Level I Service Centre. 

■ Mail order service. 

■ Apple Business Systems. 

THE APPLE BUSINESS CENTRE 

In stock now the latest Apple II e Microcomputer - 
perfect for the business user, with a full range of 
business software. Prices start at Cl ,500 for a 
complete business system. For the larger business 
user the Apple ill is also available; the complete 
system from £2,500. 

THE6809 CENTRE 

We are the specialists, carrying the widest range 
of 6809 based Hardware and Software. 
Hardware products include:- 
DR AGON 32 the best value home computer 
£199.50. Including a wide range of Software. 
POSITRON British built multi-user machine, at a 
very competitive price, running Flex and OS-9 
Software systems prices start at £3,400. 


S.W.T.P.C.the Industry Standard, bus- 
orientated, 6809 based system with full 
expansion capabilities. Software on Flex or 
Uniflex. 

STIRLING 77-68 6809 based, Kit System on a 

range of 8" square boards, with 64K memory boards, 
cassette interfaces, memory mapped VDU boards, 
more boards underdevelopment. Design notes each 
£1.00. 64K board £28.75, other boards £12.00. 

Software products include:- 

FLEX SYSTEM SOFTWARE Full range always 
in stock, with simulators, 68000 cross 
assemblers, Fortran 77, all for 6809 Flex 
machines. 

OS-9 SYSTEM SOFTWARE. With more 
interest in this 6809 multiuser, multitasking 
operating system, we are increasing our stock of 
programs using this system. 

DYNACALC, the 6809 spreadsheet 
programme, at £161. 

STYLOGRAPH,the 6809 word processing 
package, £ 200 . 

Ring us for full information and prices on our 
6809 products. 






The logical answerto buying computers 

241 Baker St., London NW1 6XE Mail Order Hot Line 01-486 7671 


HAPPY MEMORIES 


Part type 

4116200ns 

4116250ns 

4816 100ns For BBC comp 
4164 200ns 

2114 200ns Low power 
2114 450ns Low power 
4118 250ns 
6116 150ns CMOS 
2708450ns 
2716450ns 5 volt 
2716450nsthree rail 
2732 450ns Intel type 
2532 450ns Texas type 


1 off 25-99 100 up 


Z80A-CPU £3.95 
6522 PIA £3.70 
88LS120 £2.20 


Z80A-P10 
7002 A-D 
7805 reg 


Low profile 1C sockets: Pins 
Pence 


£2.99 Z80A-CTC £2.99 

£4.60 3691 £2.75 

.50 7812 reg .50 

8 14 16 18 20 22 24 28 40 

9 10 11 14 15 18 19 25 33 


Soft-sectored floppy discs per 10 in plastic library case: 

5 inch SSSD £17.00 5 inch SSDD £19.25 5 inch DSDD £21.00 

5 inch DSQD £26.35 

8 inch SSSD £19.25 8 inch SSDD £23.65 8 inch DSDD £25.00 

74LS series TTL, large stocks at low prices with DIY discounts 
starting at a mix of just 25 pieces. Write or 'phone for list. 

Please add 50p post & packing to orders under £15 and VAT to total 
Access & Visa welcome, 24hr service on (054 422) 618 
Government & Educational orders welcome, £15 minimum. 
Trade accounts operated, 'phone or write for details. 

Happy Memories (PCW), 

Gladestry, Kington, Herefordshire. HR5 3NY. 
Tel: (054422) 618 or 628 


KNIGHTS GUARANTEE 
LOWEST PRICES 
ON SHARP AND ATARI 

Deal SI — SHARP 54K MZ-80A with BASIC plus 
24 programs including Geography, Arithmetic, 

Basic Tutorials, Startrek, Invaders, Breakout 
etc 

£419 

DEAL S2 - MZ-80A, BASIC, PASCAL language 
and 36 programs including all those in deal Si 
plus 2 PASCAL programs 

£429 

DEAL S4 — MZ-80A with BASIC, PASCAL, 

FORTH and MACHINE CODE languages plus 
40 programs 

£449 

DEAL A1 — MZ-80A with BASIC, PASCAL, 
FORTH, MACHINE CODE and the programs to 
get youoff to a flying start. 

£475 

DEAL B1 — MZ-80B, 76K powerhouse with 
64,000 point graphics, with BASIC MACHINE 
CODE 

£747 

DEAL B11 — MZ-80B system, printer, floppy disk, 
expansion unit all cables, cards and manuals. 

£1899 

DEAL 400 — ATARI 400 with BASIC, manuals etc 
— choose from 16 colours and eight brightness 
levels, 320x192 definition plus 63 programs 

£199 

DEAL 800 — ATARI 800 with BASIC cartridge, 
four voice sound, superb ultrafast moving 
graphics with ATARI’S dual processor system 
plus 63 programs 

£429 

DEAL AT3 ATARI DISK UNIT — plugs straight 
into the 400 or 800 — great value at KNIGHTS 
GUARANTEED LOWEST PRICES. 

£257 

All our prices exclude VAT but include UK delivery by 
Securicor. No surcharge on ACCESS or VISA orders 


K\^V.*c Tn 
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Qinn m 1C I iocdo Give Your System 
O IUU DUO UOtliO 50% Greater Throughput 

Jarogate Ltd. announce the JPU — a self contained micro processor system on a 
single SI 00 board. 

The JPU uses a Z80B CPU running at 6Mhz with no wait states giving 50% more 
throughput than 4Mhz systems. Benchtests show that for many applications a 6Mhz 
Z80 is faster than a 16 Bit system. 

The board also contains 64KB of 150ns bank switched memory, 16KB of PROM, 

2 x RS232 synchronous/asynchronous serial ports (Z80SIO) with full modem 
control, Z80B CTC counter/timer, 3 x parallel ports, and a programmable baud rate 
generator. 

The JPU is compatible with Comart, Cromemco, North Star and many other 
systems, and runs CP/M, MP/M, Cromix and CDOS Operating Systems Software. 

Jarogate Ltd. are main dealers for Comart, Cromemco and North Star ranges of 
systems and boards 


For Hardware, Software, Consultancy & Maintenance 



JAROGATE LTD. 

the microprocessor consultants 


197-213 Lyham Road, Brixton, London SW2 5PY Telephone 01-6716321 


CP/M and MP/M are registered Trade Marks of Digital Research. CDOS and CROMIX are registerd Trade Marks of Cromemco. 


DON’T LEAVE IT TO CHANCE ! 
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LET US TAKE 
THE RISKS OUT 
OF CHOOSING 
YOUR SYSTEM 


Callnowforfree 
professional advice, 
for details of our 
computer courses 
and latest special 
offers 


236 imperial Drive, Rayners Lane, 
Harrow, Middlesex. Tel 01-429-1060 










MICROCOMPUTER SALES, LEASE OR RENTAL 

AND OTHER SERVICES 


HARDWARE AVAILABLE • Call for Prices 

APPLE 48 K VIDEO OUTPUT ONLY U.H.F. £480 » 

DISC DRIVE WITHOUT CONTROLLER £220 X 

DISC DRIVE WITH CONTROLLER £260 
MONITORS-FULL RANGE, BMC £80 


Details of IBM & ICL range of P C. and expansion hardware, 
software, ring for sales or lease or short term rentals. 


For comparison purposes, typical professional configurations consists ot 16-Bit 
8068 Processor, I28K RAM will, Parity. Dual 320K 5-inch Floppies. DMA and 
Interrupt Controller. Dual RS-232 Serial Ports. Centronics Parallel Pott and Dumb 
Computer Terminal or Equivalent. 

^Columbia Data Products also supports CP/M 80 with an optionally available Z-80 
CP/M Expansion Board. 

'As advertised in BYTE Magazine, August 1982 


• THE COMPLETE BUSINESS MACHINE • MX8OF/T3 = £310 

• CALL FOR PRICES • MX 100 = £425 

• FULL SUPPORT OF THE PULSAR SOFTWARE 


OTHER MODELS AVAILABLE 

£175 Silentype 80-Col Graphics £460 Paper Tiger 455 

Printer £560 Paper Tiger 460 

£1300 Flowriter 1600 RP £725 Paper Tiger 560 

£795 ET121 KFR Olivetti Daisy Wheel £760 AnadexDP9500 

printer includes parallel RS232 £795 Anadex DP9001 

& IEEE 488 £900 Annadex DP9501 

£1050 QUME35KSR £1200 ColourPrism 

£110 QUME Form Tractor TEC 132 Printer 

£1000 Starwriter 70/40 


CP/M SOFTWARE 

LANGUAGES 

PASCAL 

FORTRAN 

CIS-COBOL 

COBOL 

FORTRAN 

MBASIC 

CBASIC86 

APL 

MPM 

C 

MS-DOS 
CPM 86,80 


- Available for both ACT Sirius 1 & Superbrain 


STANDARD 

WORDSTAR 

MDBSIII 

DBII 

MAILMERGE 
DATASTAR 
SUPERSOFT1 
SUPERCALC 
MULTIPLAN 
OASIS 16 


ACCOUNTANCY 

INCOMPLETE RECORDS 
INTEFR ACCOUNTS 
SALES LEDGER 
PURCHASE LEDGER 
NOMINAL LEDGER 
INVOICING 
PAYROLL 
STOCK CONTROL 
OS 

PULSAR SOFTWARE 


A comprehensive rental/hire service, featuring the ACT Sirius 1, the SUPERBRAIN, BBC, ICL, APPLE & IBM 
range of microcomputers. PLUSafull range of PRINTERS & SOFTWARE. 

• Short term rental available • Rental fee refundable against purchase • Very competitive costs • Plus our own low cost 24 
hour maintenance service • Phone 01 -458 5845 or write to our central office for details. 


• Available for Apple, BBC, Tandy, PET 
NASCOM, Sorcerer & other Micros. 


PRINTERS 

New EPSON Type III Series 


COLUMBIA 


MAIN FEATURES 

CDP-MPC 

IBM-PC* OTHERS 

Microprocessor 

16-Bit 8088 
8-Bit Z-80 (Opt) 

16-Bit 8088 ? 

USER Memory 

128K-1 Mbytes 

18K-256 Kbytes ? 

IBM-PC Compatible 
Expansions Slots 

Beyond Professional 
Configuration 1 

8 Slots 

0 1 

Resident Floppy Disk 
Storage 

Dual 320K (std) 

Dual 160K (Opt) ? 

Dual 320K (Opt) 

Resident Cache Buffer 
Hard Disk Storage 

5M/10M 

? 

| OPTIONAL OPERATING SYSTEMS (Supported by Company)* | 

MS-DOS (PC-DOS) 

Yes 

Yes -? 

CP/M 86 

Yes 

Yes ? 

MP/M 86 

Yes 

7 

OASIS-16 

Yes 

? 

XENIX 

Soon 

7 

1 OPTIONAL HARDWARE EXPANSION BOARD (Supported by Company) [ 

RS-232 Communications 

Yes 

Yes ? 

B/W and Color Display 
Controller 

Yes 

Yes ? 

Expansion Memory 

Yes 

Yes ? 

Z-80 CP/M-80 Board 

Yes 

7 

Cache Buffer Hard Disk 

Yes 

? 

Time/Calendar Board 

Yes 

7 

IEEE Bus Controller 

Yes 

? 

8" Floppy Disk System 

Yes 

? 

8" Hard Disk System 

Up to 40 Mbytes 

7 

Tape Cartridge System 

Yes 

7 



For all Mail Orders, Rental Orders, Price Details or Further Information — Contact our Central Office: 






MICROCOMPUTER SPACEDROME ^ 

3 WESTHOLM, HAMPSTEAD, LONDON NW 11 Tel: 01:458 5845 
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OSBORNE'^HH^^^^^^^HA-ALCOSEORNE OSBORNE PORTABLE SUPERCALC 
OSBORN) 

OSBORN! 

OSBORNE! 

OSBORNES 
OSBORNEWOiatl 
OSBORNEWORDS' 

OSBORNEWORDSTAJ _ 

OSBORNEWORDSTARD^BASEIISUPERCALCOSBORNEWORDSTARDATABASEIISUPERCALC 
OSBORNEWORDSTARDATABASEIISUPERCALCOSBORNEWORDSTARDATABASEIISUPERCALC 
OSBORNEWORDSTARDATABASEIISUPERCALCOSBORNEWORDSTARDATABASEIISUPERCALC 
OSBORNEWORDSTARDATABASEIISUPERCALCOSBORNEWORDSTARDATABASEIISUPERCALC 



ALCOSBORNE RENT ONE TODAY AT UPERCALC 
ALCOSBORNE VERY COMPETITIVE RATES ALC 
iCOSBORNE PROM ARD AT ABAS ElISU PERC ALC 
.BORNE KEYBOARD HIRE LIMITED CALC 
fBORNE 176 BARNSBURY ROAD PERCALC 
ALCOSBORNE LONDON N1 ABASEIISUPERCALC 
^SUPERC ALCOSBORNE TELEPHONE 01 607 8797 CALC 



Personal Computer 


includes 

CPM OPERATING SYSTEM, 
WORDSTAR, MAILMERGE, 
SUPERCALC, M BASIC & 

C BASIC WORTH £800 FREE 


THE 


ACT 

‘sinus i 


MICROCOMPUTER 

(includes 128K memory, CP/M86, MS.DOS & MS BASIC 86) 




The EPSON MX 100 Printer (136 column 100 cps) 
WORTH £500! 


only 


LOOK! £2395.00 


Office Efficiency Machines Ltd 

ENQUIRIES - CALL OUR WEST LONDON OFFICES ON 01-741 7211/2/3/4 


TO ORDER YOUR MACHINE CALL OUR HOTLINE - 01-748 8404 or TELEX 263559 MICRO G 


To: Office Efficiency Machines Ltd., 

1 Lochaline Street, London W6 9SJ 
Telex 263559 Micro G 

Cl Please send me information on the. 

C Dealer C End User 

C Urgent C Please phone me 

Name 


Company 

Address 


OEM 


•WHILST OFFER LASTS DEALERS WELCOME! 


Telephone 


PCW1 
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Pretty baby in appearance. But the 
TRD170 is a real work horse when it comes 
down to performance. 

We believe it's just about the best value 
around in dedicated daisy wheel printers. In 
fact, the TRD170 is probably the lowest priced 
full-featured daisy wheel printer on the 
market. 

With features such as bi-directional 
printing with a logic-seeking head. The 
TRD170 zooms over white space at five times 
print speed. So the effective speed over actual 
documents is a lot faster than the solid text 
speed of 17 c.p.s. implies. 

Then there’s the choice of four pitches 
(10,12 or 15 c.p.i, plus true proportional 
spacing), selectable manually or through 
software. And with a maximum print line of 
198 characters. 

The TRD170 handles vertical 
movement equally smoothly. So subscripts 
and superscripts are no problem at all. 


Vertical adjustment is as precise as l/72nd in. 

Then add in the little touches, like the 
motorised paper positioning, top of form 
selector and 256 character buffer. And there 
are built-in character sets for major 
languages. So your TRD170 is just as multi¬ 
lingual as you want it to be. 

Easy to change 100 character daisy 
wheels — and with a wide range of type styles. 
Ribbons are equally easy to change. Readily 
available everywhere in one-time carbon (with 
a choice of four colours) or multi-use nylon. 

What about tractor or single sheet 
feed? Both are available as options. And that’s 
all the options there are. Everything else is 
built in. 

The price? A mere £725, plus VAT. 

Add the superb print quality — just 
what you’d expect from Triumph-Adler. Plus 
the rugged reliability of the TRD170. 

There’s really no other choice, is there? 



DATARITE TERMINALS LTD, CALDARE HOUSE, 144-146 HIGH ROAD, CHADWELL HEATH, ESSEX RM6 6NT 

TEL: 01-590 6022 01-590 1155 
A RESOURCE INDUSTRIES INTERNATIONAL COMPANY 
















The new T/Printer 3500 is not only black and 
beautiful, it’s also pretty sensational in terms of sheer 
value for money. 

And just right for the average user. 

Because when you’re finished using the 
T/Printer 3500 as a daisy wheel printer for your 
computer, it’s ready to go right on working as an 
electronic typewriter. Plus it's also a genuine full KSR 
terminal, able to send data as well as receive. So you 
get triple value for your money. 

Both Centronics parallel and RS-232C 
interfacing are built-in. 

But that's only the beginning. 

The T/Printer 3500 differs from other computer 
printers in being distinctly portable. So we include a 
tough ABS moulded carrying case. It’s also a totally 
integrated unit (no separate interface boxes). You’ll 


find your T/Printer 3500 an ideal companion for the 
new generation of micro computers. 

It has a few other advantages as well. Such as a 
Z80 microprocessor, interchangeable 100 character 
Olivetti daisywheels, plus a 960 character buffer and 
keyboard control of all functions. There's also triple . 
pitch (10,12 and 15 c.p.i.) so you can get up to 165 
characters per line. All with an operating speed of up 
to 120 words per minute. And tough enough to give 
you years of reliable service. 

If you don't need all the features of the T/Printer 
3500, take a look at our budget-priced T/Printer 350. 
It’s Centronics parallel and read-only, but is otherwise 
identical to the T/Printer 3500. Except in price. 

The choice is yours. The T/Printer 350 costs 
only £475, while the T/Printer 3500 with all its 
features is just £535. All prices are exclusive of VAT. 


DATARITE TERMINALS LTD, CALDARE HOUSE. 

144-146 HIGH ROAD, CHADWELL HEATH, ESSEX RM66NT 
TEL: 01-590 6022 01-590 1155 


a A RESOURCE INDUSTRIES 
INTERNATIONAL COMPANY 




















□PUS SUPPLIES - SPRING SAVERS 


TEAC DISC DRIVES 


COLOUR MONITOR £99.95 


* TEAC SSE Mini S/S 80 Track. Formatted 
single density 200K Byte. Double density 
400KByte Only £179.00. 

* TEAC SS F Mini D/S 80 Track. Formatted 
single density 400K Byte. Double density 
800K Byte. Only £229.00. 

* Ideal with BBC Micro 

* Full warranty 

* Low power consumption 

* Slimline — latest technology 


8" DISC DRIVES - 
SHUGART COMPATIBLE 


FD514 S/S Dual Density. Formatted 600K 
Byte. Only £149.00. 

FD650 D/S Dual Density. Formatted 1.2M 
Byte. Only £199. 

★ PERTEC ★ 90 DAY WARRANTY ★ 

Case to hold 2 Drives — complete with power 
supply & KAJ. Only £99.95. 


NASHYA’ FLOPPY DISCS 


With full 5 year Warranty. All discs have hub rings 
and Minis have a Free Plastic Library Case. 

Minis 


S/S S/D 
S/S D/D ' 
D/S D/D 
S/S 80 Track 
D/S 80 Track 

8" Discs 

S/S S/D 
S/S D/D 
D/S D/D 


£16.95 for 10 
£19.95 for 10 
£22.95 for 10 
£24.95 for 10 
£26.95 for 10 


£17.95 for 10 
£23.95 for 10 
£24.95 for 10 


;^/ADD ON MEMORY FOR 
YOUR BBC 


This Board allows expansion of your memory 
by up to 64K of EPROM or 16K of RAM. Plugs 
into a spare memory expansion socket and 
fits inside your machine. It will take the 
following devices: 2716/ 2732/2764/6116. 
Each card is provided with an installation 
document and a demonstration cassette. 

★ Only £29.95 ★ 


Stocks are diminishing fast on this 
unrepeatable offer - so order now to avoid 
disappointment! 

The VMC 22 is a 22" RGB Colour Monitor 
which we offer with free isolating 
transformers. The Monitor has a 22" Mullard 
110°C CRT and for shipping purposes the 
CRT & Scan coil assembly are separate from 
the chassis. The lugs of the CRT allow it to be 
mounted in a standard 22" colour TV cabinet. 
The unit is assembled by plugging the wires 
from the chassis to the tube and soldering the 
power connector, input connector and 
isolating transformers. A comprehensive 
instruction sheet and circuit diagram are 
included. 



THE ’ORGANIZER’ 


At last a Desk designed for the personal 
computer user. 

* Suitable for use with 
all leading micros. 



* Teak finish 

* On casters 
for ease of 
movement 

* Self assembly 
* Top shelf, 
large desk top 
surface and 
bottom shelf 
Full size with ample room 
in front of lower shelf for you to 
sit comfortably 


A DAISYWHEEL PRINTER FOR ONLY 
£499.00 


TEC Starwriter FP1500-25 
25 CPS Friction feed 
Serial Interface 
Leads also available 


To Order: Add Carriage at the following rates: 

Monitor £10.00. Discs 85p. Memory Board 50p. Other goods £7.00. And VAT at 15% to total. Send your order to: 

□PUS SUPPLIES 10 Beckenham Grove, Shortlands, Kent 

“ Tel: 01 ;464 5040 or 01 ;4641598 

GOVERNMENT / EDUCATIONAL & OFFICIAL ORDERS WELCOME 
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Computer 
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33 PROGRdlYlS FOR THE 

DRAGON 32 


Your search for programs for your Dragon 32 
v is over! 

\ Here, for the first time, is an exciting collec- 
\ tion of games and home applications. 

\ These programs are simple to use and will 
\ make full use of the nine colour facilities of 
\ your Dragon. 

\ This book will take you through Inter- 
\ galactic Adventures, test your wits at 
\ Masterbrain and even help you to 
\ budget your home accounts! 

\ £4.95 (paperback) 


ORDER FORM \ « 

To: Department OIC 

George Philip Services Ltd 

Arndale Road 

Wick, Littlehampton, 

West Sussex BN 17 7EN 

Please send me_copy/copies of 

35 Programs for the Dragon 32 at £5.45 per copy 
(post paid) 


"^^^AvaMable through bookshops every¬ 
where. Should you experience any diffi¬ 
culty please fill in the order form below. 

I enclose my cheque/postal order for £- 

(Please make your cheque/postal order payable to 
George Philip) 

Name_ 

Address__ 


Please allow 28 days for delivery 


CENTURY 







Word Perfect 

HERMESd^ THE WORLDS FIRST 

DAISY QUALITY MATRIX PRINTER 



Now you have decided to invest in a Professional Micro, don't ignore the part of your system seen most often 
by those you want to impress.You can't afford to cut corners on print quality and, at last, you don't have to. 

With it's many unique features and Swiss precision engineering the HERMES 612C brings you the only complete 
printing package available on one machine. 


HOW? 

BY GIVING YOU: 



400 cps DRAFT QUALITY FOR SUPERFAST INTERNAL REPORTS 

120 cps CRISP DAISY QUALITY FOR YOUR CORRESPONDENCE 

AN 18 WIRE RUBY MECHANISM HEAD FOR INCREDIBLE 
PRECISION AND VERSATILITY 

OVER 50 POSIBLE CHARACTER DENSITIES AND STYLES 

RELIABILITY SO GOOD WE ARE PREPARED TO OFFER 
A FULL YEARS WARRANTY 


WHY NOT CONVINCE YOURSELF- CALL NOW 

YOUR FREE PRINT SAMPLE and see just how flexible a quality printer can be 

or get in touch with your local dealer for a complete specification.If he can't help you we will be pleased 

to put you in touch with one who can, after all 

Vou con 9 ! improve on perfection 

micro 

Peripheral/ Ud 

■ MAIN UK TRADE DISTRIBUTOR 

61 New Market Square, Basingstoke, 

Hampshire, England. 

Tel; Basingstoke (0256) 3232 (12 lines) MICRO PERIPHERALS LT[ 

TWX: 859669 MICROP G ' " " 









C9E® COMPUTER SYSTEM 


C9E® HARDWARE TECHNICAL 
SPECIFICATION 

6809E CPU (1.8MHZ CLK). 

64 k of RAM. 

14GRAPHICS MODES. 

CASSETTE INTERFACE (standard recorder) 
VIDEO MONITOR OUTPUT. 

ASCii KEYBOARD INPUT. 

+ 5 EXPANSION SOCKETS (S50). 
REQUIRES9v. A.C. 

EXPANSION CARDS. 

1. RS232 SERIAL & PARALLEL PRINTER 

PORT BOARD. 

2. FLOPPY DISK CONTROLLER BOARD. 

3. LIGHT PEN CONTROLLER BOARD. 

4. RAM BOARD. 

5. CP/M Z.80 BOARD. 

also available 

UPPER/lower case mod, 

+ COLOUR BOARD. 

STEEL CASE-ASSY (finished in blue) 
will accept 2x5.25 DISK DRIVES, 
KEYBOARD & a 12" MONITOR. 

Prices on application. 



READY BUILT & TESTED 
12"x8"p.c.b. 

(see hardware spec) 

A POWERFUL SYSTEM ON IT’S 
OWN WHICH CAN BE 
EXPANDED FURTHER WITH 
OUR RANGE OF S50 CARDS 
& PERIPHERAL DEVICES 
TO SUIT YOUR 
APPLICATIONS. 


ORDERING DETAILS & PRICES 

C9E ASSEMBLED and TESTED P.C.B. £185.00p 

CK56 KEYBOARD £40.00p 

CX30MAINS ADAPTOR (9 v. AC) £10.70p 

Post and Packing £2.00p 

T VAT (at current rates) £ p 

TOTAL ENC: £ p 

SEND CHEQUE OR POSTAL ORDER PAYABLE TO:- 


ADAPTORS (Engineering) LTD. 

COMPUTER DIVISION 

94 TOWER HAMLETS ROAD, FOREST GATE, LONDON E7 9DB 
TEL:- 01 -534-6314/6324 TELEX: 28480 (ANDY G) 

(24 HOUR ANSWERING SERVICE) 


16k ONBOARD SOFTWARE 

COMPRISING of 
» BASIC INTERPRETER. 

>> 6809 ASSEMBLER. 

»D9E HEX EDITOR. 

D9ECOMMANDS 

- EDIT 

- CLEAR 

- MOVE 

- GOTO 

- TRACE 

- PRINT 

- OFFSET 

- SAVE 

- LOAD 

- VDG 


ANDY SOFT 

SOFTWARE AVAILABLE 
On cassette and disk (Flex 9) 
for the C9E and 
SATURN ONE COMPUTERS 
INCLUDING 
GAMES PROGRAMS 
HIGH LEVEL LANGUAGES, 
and BUSINESS PACKAGES, 
for a variety of applications. 


DEALER ENQUIRIES 
WELCOME 

ALLOW 28 DAYS DELIVERY Export prices available on application 




BEEBUG^ BBC MICRO 

BRITAIN'S LARGEST SINGLE-MICRO USER GROUP 


MEMBERSHIP NOW EXCEEDS 14,000 

14,000 members can't be wrong - BEEBUG provides the best support for the BBC Micro. BEEBUG Magazine - now 56 
pages including new product guide supplement - devoted exclusively to the BBC Micro. Programs - Hints & Tips - 
Major Articles - News - Reviews - Commentary. PLUS members discount scheme with National Retailers. PLUS 
members Software Library. 10 Magazines a year. First issue April 1982. Reprints of all issues available to members. 

December/January Issue: Program Features: Space City (invader-type game). Breakout, Artist (Joystick painting 
program); Rescue (miraculously retrieves programs after bad loading or 'Bad Program' message); and Pack — a 
program to compact Basic programs. PLUS Disc System Review, Software reviews - including Wordwise, Book re¬ 
views, Adding Joystick interface to model A; Howto access the video controller chip; and ideas for the newcomer; plus 
a new crop of Hints and Tips. 

February Issue: Program Features: BEEBMAZE- Find your way through the random maze, guided by 3D views from 
inside the maze - an excellent game. FIVE-DICE - A Beeb implementation of YAHTZEE (R), a novel dice game. Also a 
listing of WINDY FIELD - a creation from Acornsoft, SPIROPLOT screen doodler, and a complete memory display 
program in a user key. Plus Machine Code Screen Dumps for the Epson and Seikosha Printers; articles on USING FILES, 
IDEAS ON ANIMATION (including a Rotating Cube program) an Introduction to the Use of Procedures, a Survey of 
Books on the BBC Micro, and a Roundup of Disc System Hints. PLUS a variety of HINTS, TIPS AND INFO, including a 
single VDU command to perform a SIDEWAYS SCROLL. WIN A COLOUR MONITOR, WORDWISE WORD PROCESSORS 
AND ACORNSOFT GRAPHICS BOOKS IN OUR THIRD SOFTWARE COMPETITION. 

STOP PRESS 

BEEBUG has negotiated a deal with ACORN over the new 1.2 OPERATING SYSTEM ROM. BEEBUG members are 
offered the ROM at around half-price. See BEEBUG Feb issue for details. 

SOFTWARE DETAILS r 

BEEBUGSOFT : BEEBUG SOFTWARE LIBRARY 

offers members a growing range of software from £3.50 per cassette. 1. Starfire (32K). 2. Moonlander (16K). 3D Noughts 
and Crosses (32K). 3. Shape Match (18K). Mindbender (16K). 4. Magic Eel (32K). 5. Cylon Attack (32K). 6. Astro-Tracker 
(32K). Utilities: 1. Disassembler (16K). Redefine (16K). Mindi Text Ed (32K). Applications: 1. Superplot (32K). 2. Master- 
file (32K). 

13% DISCOUNT TO MEMBERS ON THE EXCELLENT WORDWISE WORK PROCESSING PACKAGE - 
THIS REPRESENTS A SAVING OF OVER £5.00. 


Send £1.00 for SAE for Sample 
Membership: UK £5.40 for six months, £9.90 for one year. 

Overseas one year only: Europe £16.00, Middle East £19.00. Americas & Africa £21.00. Other Countries £23.00. 
Make cheque to BEEBUG and send to: BEEBUG Dept 6,374 Wandsworth Rd, London SW3 4TW 
For editorial material send to: The Editor, BEEBUG, PO Box 50, St. Albans, Herts AL1 2AR 
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MICROCOMPUTER 

SOFTWARE from 

Small Systems Engineering Ltd 

CP/M 80 SOFTWARE: 

BASIC 80 £230 

Microsoft's extended basic interpreter. 

BASIC COMPILER £260 

Compiles Basic 80 programs to machine code for speed and security. 

CB 80 £310 

A native code “C" compiler from Digital Research 

CIS COBOL £420 

An “ANSI 74" standard Cobol Compiler. 

CORAL 66 £825 

The high level programming language for military and industrial command 
and control systems. 

FORTRAN 80 £330 

The popular science and engineering language. 

PASCAL MT+ £370 

A Pascal Compiler meeting the ISO standard. 

PLI/80 £325 

A general purpose application programming language for developing 
large scale structured programs. 

PROPASCAL £190 

Designed for the Z80 produces relocatable machine code which is very 
fast and compact. 

DBASEII £385 

An interactive relational database management package with its own 
high level programming language. 

AUTOCODE £150 

A program generator for DBASEII. 

D/GRAPH £195 

Draws bar, pie, line and pie-bar charts direct from DBASEII databases 

dutil £110 

Programming utilites for DBASEII. 

MICROMODELLER £525 

The number one financial modelling and forecasting program. 

MICROSTAT £190 

Statistical program library from Ecosoft for Basic 80. 

SUPERCALC £190 

Spread sheet and modelling system. 

BSTAM £115 

Micro to Micro communication package with CRC error checking. 

BSTMS £125 

Micro to mainframe intelligent terminal package. 

WORDSTAR £255 

The industry standard word processing package from MICROPRO. 

SPELLSTAR £140 

MicroPro’s spelling program for Wordstar. 

CROSS ASSEMBLERS £125 

For the following microprocessors: Motorola 6505, 6809, 6800; 

MOS 6502, RCA1802, INTEL 8048, 8051; National Semiconductor 400, 

Fairchild F8 and Zilog Z8. 


► The above software is available on disk formats to suit most 
popular micros. 

► Small Systems manufacture second processor cards to 
allow the following micros to run standard CP/M 80 
programs, IBM P.C., Sirius 1, Victor 9000, CBM PET. 

I Descriptive sheets on the software products listed above 
are available on request. 

) Dealer enquiries welcome. 


small systems engineering ltd 

2-4 Canfield Place, London NW6 3BT 
Tel: 01 -328 7145 Telex: 264538 



PC DOS 


CP/M86 


BSTAM 

£115 

BSTAM 

£115 

DBASE 

£430 

CBASIC 86 

£200 

EASY WRITER 

£220 

CIS COBOL 

£420 

EASY SPELLER 

£110 

PASCAL MT+ 

£370 

EASY FILER 

£250 

SUPERCALC 

£190 

EASY PLANNER 

£155 



MICROSTAT 

£190 



SPELLSTAR 

£140 



WORDSTAR 

£290 





List now includes NEW Apple II E 


Inc VAT 

Mail Order Items 

Net 

and 

carriage 

Apple II E 64K 

625.00 

722.00 

Apple Disk + Controller 

275.00 

319.00 

Apple Disk without Controller 

199.00 

229.00 

Micro-Sci Disk A40 + Controller 

275.00 

319.00 

Micro-Sci Disk A40 without Controller 

199.00 

299.00 

Apple Monitor III 

120.00 

142.00 

Zenith 12” Monitor 

60.00 

72.00 

Apple 80 Column Card II E 

60.00 

70.00 

Apple 80 Column Card II E + 64K Expander 

145.00 

167.P0 

Bit 3 Full View 80 Column Card 

175.00 

205.00 

Business Graphics 

85.00 

100.00 

Language Card 

75.00 

90.00 

Applewriter II 

65.00 

75.00 

CCS Synchronous Serial Interface 

75.00 

87.00 

TV Modulator 

11.50 

13.00 

Eurocolor Card 

60.00 

72.00 

Dos 3.3 Toolkit 

35.00 

42.00 

Mountain Hardware Rompkus Card 

85.00 

100.00 

Epson MX80FT/III Printer 

315.00 

370.00 

Apple Interface for Epson 

75.00 

86.00 

NEW SOFTWARE (ON CASSETTE) 
DRAGON 

Dragon Magic No. 1 — 12 BASIC 
programs including BRICKOUT, 3-D 
EFFECT and useful household programs 
that start where the manual leaves off 

6.04 

6.95 

Dragon Magic No. 2 — 10 more advanced 
programs in electronic magazine format 
to take you deeper into basic programming 
including PSYCHIC TEST, VALLEY 
BOMBER, etc. 

6.04 

6.95 

Dragon Wordprocessor (EDITEXT) 

(for Dragon 32 + Printer) 

11.96 

13.75 

BBC MICRO (MODEL B) 

Twin Joysticks (true analogue) (uses 
analogue port) 

15.22 

17.50 

Vogon Attack (with super graphics) + 
Shuttle Lander, Towers of Hanoi, Robot 
Battle and Four in a Row 

6.04 

6.95 

BBC Games Tape 2 — includes: Death 
Castle, Adventure Maze, Battleships, 
Mastermind, Rat Shoot, Number Invaders 
and Computer Hangman 

6.04 

6.95 

7 Educational games for 6-10 yr olds 

5.17 

5.95 

SPECTRUM 

9 Educational Programs for 4-7 yr olds 

5.17 

5.95 

RESEARCH MACHINES 



Single Joystick for RM 480Z 

9.57 

11.00 

T9tien^m/bU^ | 

^ 

Cash with order 

MICROMAIL LTD., P.O. BOX 34 (DEPT.PCw), 

Leighton Buzzard LU7 8SJ 


Telephone: (0525) 376600 


Barclaycard/Access accepted. 
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Right 


Promicro has the plug compatible hardware and software that you need for your 
IBM PC and is delivering it now. 


Promicro Ltd., 
POBox 79 
London NW61 AT 
Tel: 01-7947756 


mtCRDflGE 

ELECTROrilCS 

BIG value in small printers 


At Microage you can now get the very best 
value in microcomputer printers. We’ve selected 
only the best printers available so you can choose 
confidently, knowing you’re getting the best value 
for money. r— 



The Incredible Seikosha AP80 

The AP80 is probably the world’s 
LOWEST COST, compact 80-column graphic 
dot-matrix printer available. 

It can produce single and double width 
characters and has the ability to produce any 
pattern through its dot-matrix capability. 

The AP80’s robust construction and its 
unique “unihammer” make it an extremely 
cost effective and efficient printer. 

Its features include 

80 Cols 30 cps • Dot Matrix Unihammer 
action • 96 ASCII standard characters • Up 
to 8” paper width • Upper and lower case 
• Double width printing • Standard 
interface: Centronics 


The Amazing Seikosha AP100 

Big brother to the AP80 the AP100 is a 
wider more sophisticated version of the AP80 
with a full graphics capability and the ability 
to take standard width computer stationery, 
the AP100 is an ideal choice for anyone with 
a microcomputer. 

Its features include: 

80 cols 30 cps • Dot Matrix Unihammer 
action • 116 ASCII standard characters 
• Full graphics capability • Up to 10” paper 
width • Upper and lowercase • Double 
width printing • Centronics interface: 

0n| y £215 - \ 


Official Orders Accepted 


|T^eCa^+P r a s P ®M 

Accessories 

Seikosha GP-80 Ink Ribbon £4.75 (75p p+p) 
Seikosha GP-100 Ink Ribbon £5.75 (75p pT-p) 
Dust and sound Cover £3.95 (75p p+p) 


Please Rush me details of all Printers. 


Address. 


The computer I shall be using it with is:_ 


PCW/4/83 


mkCROflGE ELECTRDniCS dealer^nquiries welcome 

FOR TRADE PRICES 


135 HALE LANE EDGWARE MIDDLESEX HA8 9QP TEL: 01 959 7119 TELEX 881 3241 

Open Mon-Sat 9.15 am-6.00pm. Thurs 9.15 am -1.00pm. 
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BRITAINS BIGGEST AND BEST 
MICROCOMPUTER SHOW COMES 

TO SCOTLAND 


_The Scottish. 

Personal 


Canmgter 


Show 


SCOTLAND'S MICROCOMPUTER SHOW 
MckR obert Pavilion, Ingliston, Edinburgh 

16-18 April 1983 

You heard how good the London edition of the show was in September? 
Well, it’s coming to Edinburgh. Your chance at last to see more micros, 
software and peripherals than you could see in a year, without going South 
of the Border. 

Micros for business, for the home, the trade and education ... and experts 
on hand to answer your questions. Don’t miss the first-ever Personal 
Computer World Show in Scotland. Especially if you’re going to the Ideal 
Home Exhibition during holiday weekend. We’re right next door! 

Telephone Jenny King on 

01 - 486-1951 

for furthur details 
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EPSON HX-20 


A 

N 


Vision Store now 
' have in stock the fantastic Epson 
I iX-20. the totally portable computer that slips 
easily into a briefcase and yet incorporates its own LCD screen. 
^ ' full typewriter keyboard, printer and microcassette. It runs for over 50 
hours on its own power supply, which can be easily recharged overnight, for 
use anywhere. Come in and try the Epson HX-20 at Vision Store today. 

EPSON HX-20 COMPUTER SYSTEM 

HX-20 UA The HX-20 portable computer complete 
with integral printer and display 

with transit case £411.00 

without transit case £402.00 ™ 

HX-20 MC-SA Optional Microcassette drive for 

HX-20 £75.00 EPSONSOFT 

HX-20 EU-SA Expansion unit for HX-20 contains " ^ " 

16 KB of RAM, or may be used with up to EPSON HX"P 

32K ROM £80.00 q j y. A proc 

HX-20 RC-SA optional ROM cartridge for HX-20 wishe; 

may contain 8K pre-programmed ROM systerr 

[not supplied) £45.00 /Gore 

EPSON HX-20 ACCESSORIES simpucalc foreca: 

HOO-AAU Spare mains adaptor £8.50 THF personal This su 

HOO-RP Paper rolls for HX-20 pack of 5 £2.60 OFFICE diary., 

HOO-CR-RA Cartridge ribbons for the HX-20 an( j qr 

(each) 1,000,000 character life £2.20 —g- 

HOO-CT EPSON MC-30 Microcassette tapes £ 1.60 CORRESPONDENT A pow 

EPSON HX-20 LEADS & CABLES ^inte" 

702 Cable to connect an external audio cassette £5.70 ~m]jst A com 

714 Cable to connect an external EPSON terminal code, < 

printer (serial) £15.00 Corres 

716 Cable to connect 2 HX-20 computers using — -—- 

8 pin RS232 sockets £15.00 SALES ORDER Allow 

717 Cable to connect 2 HX-20 computers using ENTRY SYSTEM downi 

the High Speed serial interface (5 pin sockets) £15.00 COMMUNICATION 



NOW! 



EPSONSOFT 

EPSON HX-PORTABLE COMPUTER 

p.I.Y. A programme generator system, for the user who 

wishes to write data capture and data handling 

systems without learn ing BASIC _ 

EPSON ’ A spread sheet system to create financial reports and 

SIMPUCALC f orecasts from complex formulae _ 

THE PERSONAL This suite of programs provides a 3 month rolling 
OFFICE diary. A card index system, including a standard form 

and graphics option_ 

CORRESPONDENT A powerful word processing system, specifically 

designed for the HX-20, may be linked to an external 

printer, text files are stored on microcassette _ 

MLIST A complete mailing list system, including a selection 

code, complete with a link into the 
C orrespondent system __ 

SALES ORDER Allows the collection of sales orders and the 
ENTRY SYSTEM downloading of a stock file from a central computer. 

communication” 


Microcassette 


f ALL PRICES ARE 
EXCLUSIVE OF VAT 
Pre Programmed 
ROM 

£75 


VISION STORE 


3 Eden Walk Precinct, Kingston-on-Thames, 
Tel: 01-546 8974 


Surrey 


FOR PRICELESS VALUE IN MICRO SYSTEMS - 

Our range of hardware and software covers all aspects of modern computing 


APPLE II Plus48K £590.00 

APPLE lie Plus 64K £699.00 

APPLE III Plus 128K £1999.00 

APPLE III Plus256K £2399.00 

APPLE Profile 5MB hard disk £1499.00 

APPLE III Monitor £136.00 

^ SPECIAL OFFER H* 

APPLE III 256K + Profile 5MB 
+ Visicalc III + Apple writer III 
£3695.00 

5 MB Hard Disk‘configured’ £1245.00 

10 MB Hard Disk ‘configured’ £1360.00 

21 MB Hard Disk ‘configured’ £1923.00 

STROBE PLOTTER For Apple-CBM-OSBORNE 
STROBE 100 + BUSINESS GRAPHICS & STROBE 
PLOT + DIFPL0T (for VisiCalc file plotting) + 
STR0BEVIEW £690.00 


EPSON HX2032K system 
including Microcassette drive 
16K expansion unit + case 
£480.00 


Epson HX20 
Epson Microcassette 
Epson Expansion unit 


£402.00 

£75.00 

£80.00 


Call for full list of prices 
on Software & Accessories, 
Plus ‘EXS0C0M’ 

The Executive Sale Order 
Communications Package 
Shortly to be released 


SIRIUS 

Sirius 1128K 
with 1.2MB disks 

Sirius 1128K 

with 2.4MB Disks 

Sirius 1 128K 
with 10MB Winchester 
and 1.2MB Floppy Disk 
128KAdd On Ram 
384KAdd On Ram 


£1999.00 


£2399.00 


£3395.00 


£335.00 

£760.00 


* SPECIAL OFFER * 

Sirius 1128K with 10MB 
Hard Disk + Pulsar Sales - 
Purchase-Nominal 

Ledgers. £3860.00 


NEW RELEASES 

Epson QX101 92/256K Inc 640K Disk Drives - available March - £1795 
Apple Lisa Available Spring -16 bit -1 MB core memory -1.7MB floppy disk 
Networking - unique operating system - call for latest news 
Philips 3500 First micro designed specifically for 

the multi tasking (file sharing) - multi user (up to 4 screens) Environment - Central processor allows 64K per 
terminal - a must for the expanding business with an eye to continuity 

❖ Add your company to our mailing list for special offers by calling 

❖ Company and personal cheques accepted 

❖ Please call for stock & Delivery Information 


19 Park Street 
Croydon CR0 1 YD 
Tel: 01-686 9616 9 
Telex: 299944 
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kentmicro 
systems ■ 


.where expertise comes first! 


We know there are many who will be happy to sell you their 
machine, however, we have more to offer you than most other 
companies. 

We have the necessary knowledge to analyse your require¬ 
ments and then supply a system to the resulting specification, 
or a ready written business package. 

Among our staff are programming experts in the Scientific and 
Engineering fields as well as commercial programmers. 


XEROX 820 (below) 

The desk top microcomputer 
for better business decisions. 



ACT 

sinus i 


(left) ACT SIRIUS 1 

Innovative hardware, state-of-the-art 
software and total support make this 
best-selling 16-bit personal computer 
the Complete Machine for business. 

Olivetti ET35I (below) 

The Electronic Memory Typewriter with Display simple 
to use for editing texts. With interchangeable mini¬ 
floppy disks for repetitive correspondence and docu¬ 
ments. 






Engineers & Scientists! 


COME AND SEE THE NEW 


SfJSEH 


MICROCOMPUTER 


More Performance for £2,500 than any Computer in history! 


. . .so now you need look no further for genuine professional advice! 

^r^micro Conquest House, 17 Palace Street, 
bybiems Q anterbl|ry CT1 2 qj Telephone (0227) 50200/50366 
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To find your way through the "Computer Jungle" we invite you to come on a guided tour of 
software applications and the ha rdware you'll need too! _ 

TIES Computer College _ 

runs full day, two day and one week courses designed especially to help you choose computer 
programs 

for your particular needs_ 


To: TIES COMPUTER COLLEGE, 16 Broadley Street, London NW8 8AE. Tel: 262 6956, 402 3980, 258 0064 

Telex: 296546 TIES G 

Please send your 1983 prospectus to: 

..Organisation. 

Address. 


The Race Goes On ... 

For better prices, for better service, for that personal touch 

★ 

OSBORNE I + DD Disk Drives + All the standard software (Wordstar, Mailmerge, D Base II, Supercalc, 

M Basic, C Basic etc). With the superb new Silver Reed EX44 for letter quality output. All at £ 1550 

★ 

IBM PC’s at unbelievable prices! Any make of computer supplied ... Word processors ... minis ... 
micros ... home computers 

★ 

FREE Consultancy service for end users. We visit you. Our policy is to supply the most suitable micro/mini/ 
mainframe for your needs. Experienced programmers are available for your software and engineers/ 
designers for your hardware. 

★ 

Silver Reed EX 44 portable typewriter with serial interface, 2000 character buffer, selectable baud rates 
from 50 to 9600 baud, External 6000 character memory option with true decimal tab, all the features you’d 
expect from the latest in electronic self correcting typewriter technology, and space-age looks-si Iver/grey 
with tinted transparent cover. All for an unbelievable £450!!! (Or if you really want we can sell you an 
Olivetti Praxis with no buffer, same print speed and no external options for £475). 

DEALER ENQUIRIES WELCOME 


SHADOW DATA — 189 Hanworth Road, Hounslow Middx TW3 3TT 
Telephone: 01 -572 7279 or 01 -560 2784 









FOR DIGITAL X-Y PLOTTERS 


ENVIRON HOUSE, 64 WELSH ROW, NANTWICH, CHESHIRE CW5 5ES 


Environmental Equipments (Northern) Limited 

Tel: Nantwich (0270) 6251 15-626132 


If you are looking for a high quality X-Y Plotter, then look no further, we will almost certainly have one 
from our large range to suit your requirements (we have 17 different models in A3 size alone). Our 
Watanabe Plotters are available in sizes from A3 to AO, flatbed or drum type, with a choice of I up to 10 
pens. With parallel, RS232 or IEEE interfaces. 

Our prices must make these Plotters the best value for money available with A3 Plotters starting at 
£981.75 (1 pen, 12 intelligent functions, parallel interface) and at the top of the range in A3 size our 10 
pen high speed Plotter with 42 intelligent functions (including digitizing) is only £2,673 plus interface 


Many software packages available 
Why not contact us on (0270) 625115, 626132, we will 
be pleased to send you further information or 
arrange a demonstration. 


WX 4636 X-Y 
Plotter 
A3 size, 10 pens, 
400mm/second 
pen speed, 42 
intelligent 
functions. 
PRICE £2,673 plus 
interface. 
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SYSTEM SCIENCE 

CP/M SOFTWARE 

FROM SOFTWARE TOOLWORKS 

C/80 Compiler Ver 2.0 £50.00 

Conforms to Kernishan & Ritchie. Lacks long and floating data types. 
Generates. RELfiles. Needs48K. 

SPELL £50.00 

Fast, easy to use spelling error detection program. Effective dictionary 
of up to 50,000 words. 48K RAM. 

RATFOR £42.00 

Pre-professor for FORTRAN-80. Many ‘Software Tools’ programs inc. 

LISP/80 Interpreter £42.00 

For A1 with examples. Requires 48K RAM. 

TEXT-formatter £45.00 

With many sophisticated features, including mail list, file inclusion, 
table of contents. 

UVMAC-Z80 macro assembler £35.00 

Generates absolute code. 

COMPUTER CHEF £35.00 

Recipe filer with 70 recipes, also useful for computer and keyboard 
training. 

LABORATORY MICROSYSTEMS 

Z80 FORTH Development System £45.00 

Includes 90 page Manual and screens of software. Floating point ver¬ 
sion. £120 

LYNX o £230 

Friendly overlay linking loader Fortran-80. 

All of the above on 8" SSSD disc. Enquire for other formats 

FORTHEOSBORNE 

MYCHESS - Chess program £35.00 

Pack and Crypt - file compression and encryption £30.00 

NIUNCHKIN and ADVENTURE each £30.00 

Please send cheques or PO (add VAT + £2.00 postage) 

SYSItM SCIENCE 

54 Enfield Cloisters, Fanshaw St, London N1 Tel: 01-7300540 


FOR BBC MICROCOMPUTER 

Software 

FORTH ROM & documentation .£34.72 + VAT 

Manual (for newcomers to FORTH) ... £6.75 

STATISTICS PACKAGE.£19.75 + VAT 

(on 5V4" Disc) 

Hardware & Accessories 

TORCH drives & operating system ... £780.00 + vat 
Printers, drives etc ......... (please phone for quote) 

FOR EPSON HX20 

Software 

FORTH ROM + documentation .£34.72 + VAT 

(Manual available shortly) 

Hardware & Accessories 

EXPANSION UNIT, USV Interface etc 
.Please phoneforquote 

COMING SOON FOR BBC MICRO 

FORTH FLOATING POINT EXTENSION (ROM) 
COMPUTER AIDED LEARNING PACKAGE 

OTHER MACHINES: 

Dragon 32, Colon Genie, Apple, SWTPc 

H.C.C.S. Associates 

533 Durham Road, Low Fell 
Gateshead, Tyne & Wear NE9 5EY 
Tel: (0632)821924 


* NEWBRAIN MODEL A * 

ELSTREE COMPUTER CENTRE£199.50 



MODEL A.D. 


• 80 CHARACTER DISPLAY PER LINE 

• 4 CHARACTER SETS 

• VERY FAST: ACCURATE KEYBOARD 

• IDEAL FOR BUSINESS USE 

AD £229 plus VAT £263.25 
A £199 plus VAT £228.50 
p8tp£2.75 

* SOFTWARE JUST RELEASED. SEE LIST ASIDE. 

ELSTREE COMPUTER CENTRE 
32 DEACONS HILL ROAD 
ELSTREE, HERTS, WD6 3HL 
Tel: (01)9536921 

OFFICE HOURS 9-6 M0N-FRI. 

ALSO OPEN SUNDAY MORNING 10-12 
BY APPOINTMENT ONLY 

A FULL RANGE OF PRINTERS AND MONITORS 
ESPECIALLY FOR THE NEWBRAIN A & AD IN STOCK 


NEWBRAIN SOFTWARE 

From the software house of Elstree Computer Centre 
Asuperb range of easy to use programmes 
Purpose made and designed forthe 
fabulous Newbrain Computer 


# Word Processor £35.00 

# Database £25.50 

# Invoice and credit note programme £59.50 

# Invoice and credit note review £22.50 

# Sales Ledger £65.00 

# Stock Control £29.50 

• Customer Information File £32.00 

• Bank and Cash balance £29.00 

• Inventory £29.50 

• Mailing List £29.00 

• HomeExpenses £25.00 

• Product Costing £22.50 

• Sales Analysis £23.50 

# Inventory Analysis £23.50 

• Business ratios, for Investment, Sales, 

Turnover etc £19.50 

• Calculate for Costing, Bidding 

(with your mark-up) £27.50 

# Two programs: Mortgage repayment and 

property investment £21.50 

# Address Book £25.00 


VAT @ 15% should be added to each of the above 
(include 90p P&P per program) 

Phone for your nearest dealer 

Send large S.A.E. 
for complete range of programs 

ELSTREE COMPUTER CENTRE 
32 DEACONS HILL ROAD, ELSTREE, HERTS WD6 3HL 
Tel: (01)953-6921 

EXPORT AND DEALER ENQUIRIES WELCOME 
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£1,556.52 

+ VAT 


The magic of the 
microcomputer 

without the mystery. 


Micropoint has all you need to 
make up your mind about 
microcomputers.You’ll find a 
wide choice of models - and you 
can test play them all, 
comparing each model with the 
next. It has experts who will 
explain micros to you, in 
language you can understand. 
Micropoint has a big selection of 
programs-they will really make 
your micro magic. But you get 


even more than machines and 
advice,you get good value too. 
At Micropoint we keep our 
prices low by buying in volume 
and we’ll also help you to buy 
with Interest Free Credit* 
available on purchases over 
£250 or more; you could walk 
into Micropoint, choose your 
micro and take it away with you! 
You also get the famous 
Laskys Commitment, possibly 


the best after-sales package 
ever offered, with a 14 day 
exchange period, a 2-year free 
guaranteet and service by 
Laskys own network of 
specialist engineers. 

If you’re already into micros and 
looking for something new, or 
better, then Micropoint is the 
place to find it. Come in and see 
for yourself. 
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LYNX 

Compact home unit with full size keyboard. Powerful 48K memory, colour 
and sound. Excellent graphics, compatible with most cassette players. 

£195.65 


VAT 


ATARI AM800 

A home computer with full size keyboard. Big 48K memory. High 
resolution graphics and colour, sound. A very wide range of 

programs are available. £346.96 

+ VAT 



VIC 64 

A home computer with a full size keyboard. Powerful 64K memory, sprite 

graphics, colour and sound. £294.78 

+ VAT 


NEWBRAIN COMP 1 AD 

An ideal personal/small business computer32K memory. Excellent 
graphics and character set. Built-in one line display. OOCH 

•K Also available NEW BRAIN MODEL 1A 

(excluding built-in display) £233.91 + VAT 


As well as micros we have a very wide range of peripherals, 
accessories and programs. Disk drives, memory expansion units, 
cassette storage units, monitors and joysticks. Plus the widest 
choice in programs covering Games, Education, Household 
and Business. 


A full range of black and white or colour monitors 
for use with these micros are available. 

Prices start at £59.90 BAA/. £199.90 for Colour. 



LONDON & HOME COUNTIES 

42 Tottenham Court Road, W1 
7-9 Queensway, W2 
471-473 Oxford Street, W1 
BROMLEY 22 Market Square 
KINGSTON Eden Street 
LUTON 192 Arndale Centre 
READING Friar Street 


SOUTHERN ENGLAND 

BRIGHTON 151-2 Western Road 
BRISTOL 16-20 Penn Street 
GLOUCESTER 25 Eastgate Street 
MAIDSTONE 79-81 Week Street 
MIDLANDS AND NORTH 
BIRMINGHAM 19-21 Corporation St. 
CHESTER 7 The Forum 


LIVERPOOL 33 Dale Street 
MANCHESTER 12-14 St. Mary’s Gate 
NEWCASTLE-UPON-TYNE 
6 Northumberland St. 

NOTTINGHAM 1-4 Smithy Row 
PETERBOROUGH Queensgate Centre 
PRESTON Guildhall Arcade 
SHEFFIELD 58 Leopold Street 


YORK 10a Coney Street 

SCOTLAND 

EDINBURGH 4 St. James’Centre 
GLASGOW 66-70 Buchanan Street 

WALES 

CARDIFF 122 Queen Street 


1" Normal domestic use on computers/VDU- Peripherals-programs 1 year (Comercial use on computers/VDU 1 year. Peripherals programs 6 months). 
Programs will only be exchanged if proven faulty and then only for the same program. 


A service provided in association with Unicredit 
Finance Ltd. Please ask for written details 
APR 29.8% if you pay by Banker’s Order 
(34.5% for other methods of payment). 


* All credit otters subject to acceptance Laskeys Credit 
brokers. Please ask for written detail&AII offers are 
subject to availability. Prices are correct at time of 
going to press 1 /3/83 but may be subject to variation 
thereafter. 


□ 
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There’s no denying that Information Technology is 
one of the world’s fastest growing industries and, as 
such, is bound to play a vitally important role 
throughout the 1990’s. 

Surely then, it makes sense to prepare now for the 
wealth of career opportunities that this booming 
industry will present. 

At the Coventry (Lanchester) Polytechnic we certainly 
think so. 

That’s why we’ve started a brand new 

ENHANCED HONOURS DEGREE 
COURSE IN INFORMATION SYSTEMS 
ENGINEERING. 

This is a four year sandwich course open to any 
technically minded student with a genuine interest in 


electronics or computers and good ‘A’ level grades. 

It’s an exciting course and one with the future very 
much in mind. Nearly one million jobs are now 
available in the UK I.T. Industry, and that’s growing at 
an impressive 15% per annum. 

Clearly this is a time of opportunity and, with the 
course starting in October, a time for action. 

Don’t miss out - write now or telephone for further 
information on both the course and life at this 
leading Polytechnic. 

Faculty of Engineering (Room Q108), Coventry 
(Lanchester) Polytechnic, Priory Street, Coventry 
CV15FB. Telephone: Coventry (0203) 24166 
extension 7655/7656. 


Coventry Lanchester Polytechnic 


this monthsBRAINWAVES for newbrains 

MAILIST — A superb Mailing List Program which will hold 500 entries - allowing you to store names, companies, addresses and telephone numbers. The program will cope 
with any number of hnes in the address and any number of alternative telephone numbers. A fast alphabetical sort routine is included, and also a very good search facility, 
which wdl let you scroll up and down the entire data base, or find a certain word anywhere in it. Should there be several entries containing the chosen search word, you are 
ottered each m turn until you find the one you want. 

In addition to the screen listing, this program will also print out either each address required, or if you wish, the whole list, to any serial printer via the RS232/V24 port The 
prmt-out facility includes: 

a) with or without telephone number, b) choice of files to print out, c) screen and printer, or just printer, 

d) a printed list, e) address labels. 

If you choose labels, then you can set the format, i.e., column tab, several labels side by side, and lines between each label. This program has much more, including loading 

from, and savmg to tape, appending new files, adding, deleting or altering existing files etc. 

A VERY VERSATILE BUSINESS PROGRAM - CASSETTE 20.00 

DIRECTORY - This is a data-base program which can hold up to 500 files and allows you to search for any word, name, or number contained in the files. When the required 
word or phrase is found, this program will list every occurrance of it, by listing it on the screen, or by printing out on a suitable printer. Includes saving to and loading from tape. 
1 he whole directory can be listed on the screen, or printed out, starting at any point you choose. 

CASSETTE 10.00 

PRICELIST - Ideal for the small business - enter the cost price of any item, the desired mark-up, whether subject to VAT or not, and this program will then list out, on the 
screen, or to a prmter, a price list, consisting of either cost price, markup, VAT, and selling price or just the selling prices. 

For stocktaking purposes, it will also work out the value of the stocks you hold, item by item, and then total them up and print out the result, plus a full list. 

CASSETTE 15.00 


PAGES - A very versatile program which offers: 

1) A TEXT EDITOR 

* allows 20 pages of text or figures to be written 

* has word-rollover 

* retains whole lines in a buffer 

* allows you to duplicate lines, or part of a line 

* provides an easy method of changing character sets 

* each page is completely independent 

* pages can be any size you wish up to 50 x 80 


2) A FLEXIBLE DISPLAY SYSTEM 

* allows each page to be displayed in any sequence you choose 

* display sequence will continue until stopped 

* the length of time each page is displayed can be individually set 

* a delay can be inserted to print each character s-l-o-w-l-y on the 
screen 

* interesting animated window displays easily created 

PAGES manual & cassette 35.00 


3) A STORAGE SYSTEM 

* ‘volumes’ of pages may be stored on tape or disc (Grundy CP/M) 

* you may compile a new ‘volume’ from several different sources 

* pages may be altered, copied or deleted 

4) A PRINT OUT FACILITY 

* single or multiple sets of pages may be printed out 

* output to the printer is via the V24/RS232 port 


ALL THE ABOVE PRICES INCLUDE FIRST CLASS POSTAGE AND PACKING 
ALL CASSETTES ARE IN STOCK - SENT IMMEDIATELY BY RETURN POST 
Other programs in stock - send stamp for full details. Our programs are now available from all NewBrain Dealers 
Good original NewBrain software always required — why not call us for a chat? 

BRAINWAVE SOFTWARE LIMITED 

TILBURY-JUXTA-CLARE. NR HALSTEAD. ESSEX CQ9 4JT TEL. 0787 237831_ 

























































send large s.a.e. for details to: 

AMBER CONTROLS LTD., CENTRAL WAY, 
ANDOVER, HAMPSHIRE 


• Plain Paper Printer 

• 24 Columns wide 

• Full upper and lower case characters 

• Graphics capability 

• Serial and parallel inputs as standard 

• Built-in mains power supply 

• VSry lq fft cost 


bidding high resolution 
colourgraphics 
to your Nascom or Gemini 
system need not cost 
more than £199. 

Introducing the new Microvector MV256 adding a high Resolution Colour Graphics capability to 
your NASCOM or GEMINI computer system. 

★ High resolution display. 256 x 256 x 4 planes (16 ★ High Quality PAL UHF output with intercamer 

colours). sound facility. 

★ 32k of display memory with flicker-free update ★ Composite B/W video 75 ohm output (16 grey 
(Outside of the host computers memory address levels). 

space). ★ Red, Blue & Green video 75 ohm outputs (sync. 

★ Non-interlaced 50Hz CCIR 625 line display mixed on each) available on MV256B only, 

format. * Audio & light pen inputs. 


The MV256 uses the Thomson EF9365 graphics display processor to provide high level graphics 
functions in hardware. 


★ Ultra fast vector and character generation give ★ Rectangle fill, clear screen and scan screen 
full animation capability (typ 800 000 pixels/sec, operations. 

max 1300 000 pixels/sec). * Host computer access to display memory via 

★ Selectable line types (continuous, dotted, registers. 

dashed, dotted-dashed). -*■ Comprehensive display status information. 


★ 96 ASCII character set. Programmable 
character sizes and orientations. 


★ Light pen control. 

★ NMI interrupt generation (on board link option). 


MV256A £199 +VAT MY256B £220 +VAT 

Both the MV256A and MV256B are supplied built and tested with comprehensive documentation 
and programming examples, Postage & Packing free. 


Colour Video monitor 10 inch 0.6 mm pitch tube Arfon Light pen, Plug in, compatible with Micro 
9MHz bandwidth, suitable for use with MV256B. Vector board. 

Also has PAL decoder enabling direct 
connection to domestic video recorder. 


£199 


+VAT 
& CARP. 


£ 50 + VAT 


Cable Accessories available. 


For further information please contact: 

CLIMAX COMPUTERS LTD 

17a Broad Street, South Molton, Devon. Tel: (07695) 2314 
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£169.95 inc. VAT 

It’s easy enough to 
buy a computer but 
how do you know 
it’s the right one? 



offer you the 
assistance of a trained computer con¬ 
sultant who will be pleased to discuss and 
demonstrate the system that will meet 
your needs, and offer you full after sales 
advice. 

Opening hours: Mon-Sat 10am-7pm 
Sun 1.30-4Dm 


ORIC-I 48k 

£169.95 

LINX48K 

£224.95 

COLOUR GENIE 

£224.00 

SPECTRUM 16K 

£125.00 

SPECTRUM 48K 

£175.00 

DRAGON 32 

£198.95 

COMMODORE 64 

£344.99 

VIC. 20 

£129.95 

ATARI 800 

£399.99 

ATARI 400 

£198.95 

Jupiter Ace 

£89.95 

Sinclair ZX 81 

£49.95 

TEXAS TI99/4a 

£159.95 

All prices inclusive of VAT 


COMPREHENSIVE SELECTION OF 
SOFTWARE, ACCESSORIES, BOOKS AND 
GAMES 


Moviescope service centre will ensure that 
should your machine ‘go-down’ we will get 
it running again as quickly as possible. 



90 HIGH ST. BARNET. HERTS 
01 -449 8329 
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We are the 1 st and only micro computer shop in the Arab speaking 
world. We are interested in distributing micro computers 
hardware, software, add-ons, magazines, books etc... 

Rush offer now. We want to develop Arabic operated m icro. 
Take part in this golden opportunity. 

We are working to develop an ARABIC computer — 
anyone interested please contact us. 



SINCLAIR 
AND ORIC COMPUTERS 

UK prices are shown first. The bracketed 
prices are export prices which include 
insured air-mail postage to all the countries 
of Europe including Norway, Sweden, 
Finland and Denmark. For overseas 
customers outside Europe an extra £5 
postage per item is charged. Oric 1 48K 
computer£147{£158).zx81 £43.43 (£52). 
zx printer £52.13 (£61). zx spectrum £108.70 
(£129). zx spectrum 48K £152 (£172). 

32K memory upgrade for 16K spectrum 
(Issue 2 only) £44 (£45). zx microdrive n/a 
(n/a).zx rs232 n/a (n/a). 5 printer rolls £10.43 
(£16). zx81 ram packs:- 16K£26.04 (£28) 

32K £39 (£41), 56K £49 (£51). 

DRAGON 32 £173 

COMMODORE 

COMPUTERS 

Commodore 64 £299. Vic 20 £130. Kit to 
allowthe use of an ordinary mono cassette 
recorder with the Vic 20 and the 
Commodore 64 £6. Commodore cassette 
recorder for these computers £36.50. Super 
expander high resolution cartridge £27.95. 
We stock most accessories. 

BBC 

MICROCOMPUTERS 

A Model £260. B Model £347. 

GENIE COMPUTERS 

New colourGenie£179, cassette 
recorder £25,16K ram card £33. Light pen 
£15. Accessories for Genie 1 and Genie 2:- 
EG3014 32K £189. Disc drives single £199, 
dual £369. Double density convertor £72. 
High resolution graphics£82. Printer 
interface £36. 


UK101 AND 
SUPERBOARD 

32 x 48 display expansion kits UK101 £9, 
Series 1 Superboard £14.32K memory 
expansion board £60. Cegmon £22.50. 
Word processor prog £10. Centronics 
interface kit £10. Cased disc drives with 
DOS single£275, double £415. Stand alone 
floppy disc controller £85. 

ORIC-1 48K 
COMPUTER £147.78 



PRINTERS 

Low cost Daisy Wheels- Smith Corona TPI 
£418, BrotherHRI £520. Olivetti Praxis30 
Bytewriter: the latest miracle, a combined 
daisy wheel printer and electric typewriter 
for only £418. Epson MX80FT3£324. Epson 
MX100/3 £425. Oki Microline 80 £199. Oki 
Microline 82A£343. Oki Microline 83A 
£467. Oki Microline 84 £648. Oki Microline 
92 £429. Oki Microline 93 £599. 

5V POWER KITS 

Fully stabilized 5V computer and TTL 
power kits. 1,5A £7.83,3A £12.17,6A 
£20.87. 

SHARP COMPUTERS 

We can supply Epson MX80and MX100 
printers to run direct from the MZ80K (i/o 
box not needed) for £48 plus printer price. 
We also specialize in interfacing printers to 
the MZ80K, MZ80A and MZ80B both with 
and withoutthe i/o box. 

Postage £1 on Sinclair products (UK), £3.50 
on other computers, £4.50 on printers and 
50p on other orders. Please add VAT to all 
prices. Official credit and overseas orders 
welcome. 


SWANLEY ELECTRONICS 

Dept PCW, 32 Goldsel Road, Swanley 
Kent BR8 8EZ 

Tel Swanley (0322) 64851 


YOUR QU1CK LEARN 
OR COBOL .111 


IN YOUR OWN 
HOME, 

IN YOUR OWN 
TIME, 

AT YOUR OWN 
PACE. 




Word 


Learn computer programming quickly and easily 
through the renowned ICS "Open College” 
system, taking the course at your own pace and 
in your own time. 

Use the famous ICS study texts, backed up by 
your own expert tutor, and learn computer 
programming, the proven way, with ICS home 
study. 

Courses: 

Introduction to Computer 
Programming 
Programming in BASIC 
Programming in COBOL 


icacci jsar 

Approved by CACC Member of ABCC 


ALL DETAILS FREE—SIMPLY RETURN THE COUPON BELOW 


Please send me your prospectus on Computer Programming 



BBC USERS? 

★ CANON FLOPPY DISC DRIVES 

★ BOXED WITH POWER SUPPL Y 

★ TOP QUALITY-FULL 1 YEAR 
WARRANTY 


SINGLE (£) DUAL (£) 


MODEL 

6106 (40 TkSS) 
6108 (40 TkDS) 
120180 TkSS) 
220<80 TkDS) 


N.B. NAKED DRIVES ALSO AVAILABLE 


THE AUTOWORD IS SPREADING 




Address_ 


//IIIIIW , Post to: Dept F347 

Div National ICS School of Computer Programming 

education 160 Stewarts Road, 

Corporation London SW8 4UJ 


01-622 9911 
(all hours) 


PRICES EXCLUDE CARRIAGE & V.A. T. 


AutoWord Services Ltd., 

164 St. Pauls Avenue, Slough, Berks. SL2 5ER 
Telephone: (0753) 78424/79599 


322 PCW 















Beeb Pen 


THE WORDPROCESSOR FOR THE BBC MACHINE 

THIS IS A SPECIALLY WRITTEN, FULL WORD PROCESSING PACKAGE FOR THE BBC 
MACHINE (MODEL B OR MODEL A, EXPANDED). NO EFFORT HAS BEEN SPARED TO 
BRING YOU THE FULL FACILITIES OF A WORDPROCESSOR ON YOUR BEEB. THE 
PACKAGE CONTAINS MANY FEATURES, INCLUDING . .. 


☆ FULL ON SCREEN EDITING 

☆ LINE LENGTHS UPTO 255 


☆ RIGHT AND LEFT JUSTIFICATION 

☆ MANY, MANY MORE!! 


NORMAL PRICE £44.85 

(SPECIAL INTRODUCTORY PRICE FOR ORDERS RECEIVED BEFORE JUNE £39.10). 
AVAILABLE ON DISC OR EPROM (PLEASE STATE). 

SPECIAL OFFER 12" ZENITH GREEN SCREEN MONITOR £74.75 
WHEN ORDER WITH BEEB PEN. 

ALSO AVAILABLE WITH DETAILS ON REQUEST 

STUDENT RECORD PACKAGE FOR CP/M £276 
GENERAL PURPOSE DATA BASE FOR CP/M £276 
‘C.A.L.’ PROGRAMS FOR THE BEEB. GAMES FOR THE BEEB. 

ALL PRICES INCLUDE P+ P, V.A.T. - MAIL ORDER ONL Y 

81 RYDAL CRESCENT, PERIVALE, MIDDLESEX, UB6 8DZ. Tel: 01 -997 8986 



CRYSTAL RESEARCH 


XTAL BASIC 3 

A Z80 based Interpreter. Disc and Cassette versions in¬ 
cluding CP/M are available now or in the near future. 

FEATURES 

1 Has over 110 Commands and Functions and is user extendable. 

2 Xtal BASIC 3 incorporates its own editor that is independent of 
VDU or terminal being used but appears to have the facilities of the 
most sophisticated direct screen editing, in brief the editor contains 
the following: 

Lines of 127 characters (can be extended up to 254) 

Full on screen editing, up, down, left, right. 

Auto insertion of lines. 

HOME CURSOR, CLEAR SCREEN, DELETE LEFT, DELETE 
RIGHT, INSERTCHARACTER, ERASE WHOLELINE, ERASE 
TO END OF SCREEN, PRINT SCREEN CONTENTS TO 
PRINTER, and ABANDON LINE. A LINE EDIT MODE IS IN¬ 
CLUDED AS STANDARD. 

3 Variables can be of any length. First five characters used to dis¬ 
tinguish one variable from another. Multi-dim arrays, string arrays 
and integer arrays. 

4 Full Tape and Disc file handling. 

5 32 standard error messages and traps. Ability to trap BREAK 
KEYS. Error table is extendable. 

6 Possible to run programs larger than memory capacity. 

7 Special features allow transfers of programs from machine to 
machine. 

8 Xtal BASIC 3 is designed to be compatible with most available 
BASICS and a program is supplied for many BASIC to BASIC 
conversions. 

9 The manual, consisting of over 100 pages, includesfull description 
of the BASIC, sample programs, useful Machine Code Subroutines 
in Xtal BASIC 3, examples of extra commands and functions. 

10 SIZE 12K to 14K depending on the System. 

11 Available on Cassette and/or Disc. Please contact Crystal 
Research Ltd., for availability on your particular machine. 

12 On Cassette £40.00 + VAT On Disc £60.00 + VAT 

OEM and Manufacturers are invited to contact Crystal Research 
Ltd., for licence details. ___ 



Open 0930-1200 1300-1730 except Saturday & Sunday 
40 Magdalene Road, Torquay, A J 

Devon, England Tel: 0803 27890 XTAL 

Access and Barclaycard BASIC 


ACT SIRIUS 1 

16 BIT MICRO 

with wide range of business software 
Leasing facilities available 

TOWN & COUNTRY COMPUTER SYSTEMS 

Systems House, 489a Hertford Road, Enfield, Middx 
Tel: 01-805 0903, Open until 10pm Tue, Wed, Thur & Sat until 1 pm 
for demonstrations.__ 


PCW 323 










G. W. COMPUTERS LTD 

G80/86 SOFTWARE 

Fully implemented on MS-DOS, CPM 2.2 and CPM 86 (tm) 

Works on IBM, Sirius and Victor 9000 and all micro-computers in our price list 
Requires the prior acquisition of DBMS III.7 

Sale ledger (95 pounds) The address mailer (95 pounds) 

Purchase ledger (95 pounds) Quasort/Qnsort (500 records/ 

Nominal ledger (95 pounds) 15 seconds) (95 pounds) 

Stock control-valuation/re order 
(95 pounds) 


Each module is a set of ‘task disks’ designed for minimal learning curve. This software derives from modules of ‘DBMS III’ and runs reports 

without your secretary having to touch a single key 

Consider the advantages in these features: The user manual is contained in FIVE pages. All reports are generated by robot functions. Reliability 
tested (benchtest PCW June). Works in a network multi-user environment. Fast easy data entry. Files are re-organised and sorted 
automatically. Produced by the same people that originated ‘Business’, ‘DBMS IT, ‘DB-CALC’, ‘AUTOLOAD AND RECOVER’, ETC’ and sold 

successfully over the past five years. 

Also see our advertisement next page. 


The G80/86 networks 


Based upon one hard disk and multiplexor module the G80/86 networks feature full network sharing of data resources by adding different 
stations that may be as various as Sirius/Victor 9000/IBM/Superbrain/Pet/N’Star/Sanyo. 

We also have a special spooler module’ as well as software controllable port expanders and modems for output to telephones, printers, and 
screens so that a number of terminals may share the resources of one printer, as well as be able to send files over the telephone at any time 

(day/night) to both store on the hard disk and print out as well. 

ONLY FROM G.W. COMPUTERS (the leaders in database). 

Call us on 01 -636 8210 or 01 -631 4818 and leave your address for our standard ‘infopacks’ 


MICROCOMPUTERS 


PRINTERS 


SOFTWARE 


G. W. COMPUTERS LTD 

LONDON’S WEST END - NATIONWIDE OVERNITE SERVICE MORE PRODUCT RANGES - 
BETTER SERVICE PROBABLY THE WIDEST SELECTION OF NETWORKS.. .MICROS... AND 

PRINTERS ON DISPLAY NATIONWIDE 

FORMS/TEXT/CALC/DBMS IV 

Contains the highest state of the art software available today. 

ALL IN ONE PROGRAM THE DBMS IV @ 575.00 

When you budget for a complete system of software you eventually end up with a host of packages like, Sales, Purchases, Nominal, Data, Text, Calc, Mailshot, Invoice, 
Order, Workflow, Personnel, and so on. The list is endless and the outlay several thousands of pounds. 

Features: Design a form as wide as a window of 250 characters, long as needed. Cursor movements are left, right, up, down, delete left, delete right, tab 
right-left-up-down'. Paint your form as you like directly on the screen. 

Text: Write a letter as you see it on the screen, edit it then simply enter P to print. 

Calc: Set mto the form, your data fields, “££££££” and specific file-related activities, formulae and validation checks. Enter values and see the spreadsheet calculate 
Database: Search files for data to be inserted to fields specified. All the features of DBMS III, explained elsewhere in our ad. 

Here’s an example of an invoice you might design for your stationery... You could design your own spreadsheet, order form, statement, or any other kind of form that is 

required to fit your existing stationery. 

INVOICE < 0 > ££££££££££££ 

To £< 1 >£££££££££££££ From: G.W. Ltd 


Tax...<20>££££ 


£<2>£££££££££££££££££ 55 Bedford Court Mans. 

£<3>£££££££££££££££££ Bedford Avenue 

£<4> £££££££££££££ London W.C. 1. 

£<5>£££££££££ Tel: 01-636 8210 

Date <6>££.££ Tax point <7>££.££ Agent <8>£££ 

Quantity Description Cost Tax Total 
<9>£££ <10 >££££££££££££££ <11>££ <12>££ <13>£££ 

<14>££ <15 >££££££££££££££ <16>££ <17>££ <18>£££ 

and soon... 

Total... <19>££££££ Tax...<20>££££ 

<??> items < 1 > to <5> internal command to request name input, and then search an address file for details. 

<??> items <6> to <7> request date input and validate. 

<??> item <8> request agent number and validate range. 

<??> item <9> request quantity, validate range. 

<??> item <10> request description, search file, accept, and calculate fields <11>, <12>, <13>, if finished invoice then calculate fields <19> and <20>. 

Now comes the more valuable facility. You can provide the FORM’with file-related instructions, not only to request a console’ input for a file search against names, and 
stock, but after the invoice is finished the fields you have selected may be passed to related files, 
eg: Send fields <0>, <1 >, <6>, <7>, <11 >, <12>, <13>, <19>, <20> to sales ledger. 

Then send fields <9>, <10>, <11 > to product analysis file. 

Then send fields <0>, <1 >, <7>, <19>, <20> to V.A.T. file, 
k. Then send fields <10>, <11>, <12> <13> to Nominal ledger. Do you see? 




r G. W. COMPUTERS LTD 1 

LONDON'S WEST END- NATIONWIDE OVERNITE SERVICE 
MORE PRODUCT RANGES - BETTER SERVICE 
PROBABLY THE WIDEST SELECTION OF NETWORKS.. .MICROS... 

AND PRINTERS ON DISPLAY NATIONWIDE 

★ ★★★ THE NEW DBMS 111.7 (series III off the world's first 'task-robot-programs') ★★★★ 

★ ★★★ FEATURES ★★★★ 


MBasic & word-star compatible. 1400 characater record 
sizes. Mathematical scratchpad. Record relational indexes. 
Translateable to any language. User-defineable reporting. 
Field protection/classification. Either-or.same as.greater. 
smaller. Sorts alpha/numeric any window. 12 online file 
architectures. 240 fields using cross-referencing. Cross¬ 
record calculations. ‘Jump-to’ any record in 12 files. User- 
define files/field words/sizes. 


3200 records per filename. 20 main/200 sub fields per record. 
Field and record related formulae. ‘Jump-to’ any of 32000 records 
per file. Random/binary/key/multiple field search. ‘If-then’ 
questioning. File protection/password entry. Range match.not 
match.integer match. Sort speed 500 records per 20 seconds. 
Endless ‘either-or’ matching. Formulate/recall on selection 
criteria. 13 interrogation question types. Short filing output/audit 
trails, ‘sale-mail- shots’; ‘production-process’; ‘purchase/sales- 
analysis’; ‘personnel-file’. 


ONE OF THOUSANDS OF DIFFERENT TASKS ON WHICH THIS PROGRAM MIGHT BE EMPLOYED 

DBMS'S MACROS WORK FROM THE MOMENT YOU INSERT THE TASK DISK' IN THE COMPUTER 
Simply design your file, give its fields your words, setup your report mask, and then enter your records. Switch to ‘automatic drive' and formulate any task you wish the 
profram to fulfill, the task is stored as a macro. Take a copy of the program on another ‘task disk' and from then on, the task disk will function without a single key-stroke. 
Think of a number of such ‘task disks’ such as “stock-re-order reports”; “stock-valuation reports”; “analysis”; “patient history analysis”; “research-analysis”; 
“budgetting-analysis"; “vehicle-location control”; “linrarian analysis”; “plus more?” 


Previous issues showed examples of ‘employees-short-list’, ‘garage stock, re-order’, ‘sales analysis', ‘librarian’s list’, ‘hospital’s patient list’ 


Here is an example of a ‘rental file’ and a report it might generate. 


I su 

L: 


The record may look like this: 

1-record number (413 ) 

2 - client (Radio Cars Ltd) 

3 - date of contract (01.04.81) 

4 - date last pmt (12.02.82) 

5 - period/frequency (36/monthly) 

7 - amount of pmt (22.50) 

8 - item type (Taxi-phones) 

9 - repairs made (faulty microphone - item replaced) 

10 - cross reference (3.442 !C details of full system spec and 
supplier) 


One report might be: select ?? all records where the amount of payments are 
less than 50 pounds, that were taxi-phones and faults were detected. When 
found, pick up the cross reference code and look up that record to identify the 
supplier. 


DBMSII (WITHOUT MACROS) AND DBMS III ARE FULLY IMPLEMENTED UNDER CPM-86 (tm) AND MS-DOS (tm) ie: <SIRIUS/VICTOR/ 
IBM> DBMSII IS 395.00 (or 250.00 by mail order ex. training). DBMSIII is 575.00 (or 295.00 by mail order ex. training). 




MICROCOMPUTERS 


PRINTERS 


SOFTWARE 


'G.W.L. - G80 64K/INTFCE PORTS/K’BOARD 

-G80V.D.U. 

-G80 DUAL D/DRIVES ENCLOSED 
INTERTEC - SUPERBRAIN 64K RAM/320K DISKS 

- SUPERBRAIN 64K RAM/700K DISKS 
-COMPUSTAR 64K RAM/320K DISKS 
-COMPUSTAR 64K RAM/700K DISKS 

NORTH STAR - ADVANTAGE 64K RAM/700K DISKS 
(exc DOS) - ADVANTAGE 64K RAM/5.3M DISKS 
TELEVIDEO - 802 64K RAWTOOK DISKS : • 

- 802H 64K RAM/7.3M DISKS 

- 806 64K RAM/10M DISKS 
-816 256K/750K DISKS 

- SIRIUS 1 128K/12M DISKS 

- SIRIUS 2128K/2.4M DISKS 
-SIRIUS 3128K/10MEG DISKS 


ACT 


VICTOR - 9000128K/1 2M DISKS 

IBM - PC 64KRAM/640K DISKS 

-PCI 330K/640KDISKS 
ALTOS ACS800-2 64K RAM/1 M DISKS 

ACS800-10 208K/10 5MEG DISKS 
APC128K RAM/2M DISKS 
CORVUS CONCEPT 16 BIT PC 

SANYO G80 64K RAM/320K DISKS 

G81 64K RAM NETWORKER 
ABC 26 64K RAM/2 2M DISKS 

All computer prices include mbasic as standard 
All prices marked £ are 8/16 bit machines 


895.00 
150.00 
550.00 
1695.00 
2195.00 
1995.00 
2495.00 
£2195.00 
£3095.00 
2195.00 
3750.00 
4995.00 
£3150.00 
£2395.00 
£2895.00 
£3995.00 
£2395.00 
£2695.00 
£2995.00 
1995 00 
5495.00 
call. 00 
call.OO 
1195.00 
1350.00 
3250 00 


SYSTEM DEALS 


★ ★ ★ ★ SYSTEM DEAL (our speciality) 
SAVES YOU 1500.00+ **** 

Choose any computer, any printer and 50 diskettes 
add 65.00 for cables and testing, 
add 10% warranty for 1 year (optional) 
☆☆☆☆training optional extra 100. 

and get completely ****FREE** 


cpm handbook SO baalc exercises 

2000 sheets paper 

DBMSIII 

magic wand w/proc 

magic calc 


mbaalc 80 

diagnostics 

msort/dsort 

recover 

autoload 

instant basic 

cbasic 

disk/games 

library case 


★ ★ ★ ★ total value 1525.00 ★ ★ ★ ★ 


Based on 8 bit hardware, 16 bit software varies ! 

OKI 

-MICROLINE 80 


295.00 


-MICROLINE 82A 


395.00 


-MICROLINE 83 


695.00 


-MICROLINE 84 


895.00 

EPSON 

-MX80/FT-3 


425.00 


- MX100/FT-3 


575.00 

ANADEX 

-DP 9000 


895.00 

mm 

-DP 9501 


1045.00 


-DP 9501 (A) 


1145.00 


QUME -9/45R/0 1995.00 

-9/55 R/O 2195.00 

-9/35 R/O 1495.00 

NEC -3510 R/O 1495.00 

-7710 R/O 2195.00 

-5520KSR 2550.00 

DRE -8820 1295.00 

-8830 1695.00 

TEXAS -810 1195.00 

-825 1 095.00 

DIABLO -630 1995.00 

RICOH -RP1600 1495.00 

OLYMPIA - ESW10314 CPS 975.00 

-ESW 300 55 CPS 1025.00 


PERIPHERALS & ACCESSORIES 


CORVUS - 6 MEG HARD DISK 
-11 MEG HARDDISK 
-20 MEG HARDDISK 

- MULTIPLEXOR 7 STATION 

- MIRROR BACKUP CARD 
INTERTEC -COMPUSTAR 10MEG HARD DISK 

-CDC96MEG HARDDISK 
N’STAR -16BITU/GRADE 

-18MEG HARDDISK 
RODIME -6 MEG HARD DISK 
-12 MEG HARD DISK 

GENIE - 5MG FIXED/5MG REMOVEABLE DISK 
QUADRAM -64K PRINT SPOOLER/COPIER 
BIZCOMP - RS232/AUTO-MODEM 1200 BAUD 
AST -PORT EXPANDERS (4 TMNLS T01 PRTR) 

GIX - PORT EXPANDER (SWITCHER) 

G.W.L. - BUS V8.00 (ACCOUNTS) 

-DBMS II (DATABASE) 

- DBMS II (BY MAIL ORDER ONLY) 
-DBMSIII (DATABASE) 

- DBMS III (BY MAILORDER ONLY) 
-FORMS/TEXT/CALC/-DBMSIV 

-SALES LEDGER 
-PURCHASE LEDGER 
-NOMINAL LEDGER 
-STOCK-CONTROL 
-ADDRESS-MAILER 

- QASORT/QNSORT (500 RECS/14SECS) 
MICROSOFT - MBASIC 80 

-FORTRAN 80 
-COBOL 80 
-BASIC COMPILER 

- MU LISP/MU STAR 


1950.00 

2950.00 

3950.00 

695.00 

695.00 

2750.00 

7950.00 

395.00 

2995.00 

1495.00 

1950.00 

3295.00 

295.00 

450.00 

395.00 

95.00 

275.00 

£395.00 

£250.00 

£575.00 

£295.00 

£575.00 

£95.00 

£95.00 

£95.00 

£95.00 

£95.00 

£95.00 

£195.00 

295.00 

395.00 

£225.00 

125.00 


BYROM 

DIGITAL 


LIFEBOAT 

M’FOCUS 


SORCIM 

PEACHTREE 


MICROSTUFF 

WOOLFE 


- WORD-STAR 
-MAIL-MERGE 

- SPELSTAR 

- DATASTAR 

- SUPER-SORT 

- W-STAR/M-MERGE/SP-STAR 

- BSTAM (COMMUNICATIONS) 

- BSTMS (TELE-COMMS’) 
-CBASIC 

- PASCAL MT 
-T/MAKER 
-CIS COBOL 
-FORMS II 
-SUPERCALC 
-MAGIC WAND 
-MAGIC CALC 

- CROSS-TALK (TELE-COMMS’) 

- MOVE-IT (MICRO TO MICRO) 


295.00 

95.00 

125.00 

170.00 

120.00 


425.00 

100.00 

100.00 

75.00 

225.00 

155.00 

420.00 

100.00 

195.00 

190.00 

175.00 

95.00 

45.00 


Software formats on all micros in our hardware list 
All prices marked £ are available 8/16 bit formats 


TERMS & ETC 


G. W. Computers Ltd [Grama (Winter) Ltd] 

55 Bedford Court Mansions 
Bedford Avenue 
London WC1 England. 

Tel: 01-636 8210,01-631 4818. Telex: 892031 TWCG 
Boston office telex: 94-0890 


24 hour answerphones leave address for mfopacks 


We do not operate a reader’s reply card service. 

Terms: C.W.O. orC.O.D. Prices exclude V.A.T., 
but include all non-credit discounts available. No dealers. 
The above lists are not exhaustive. Please call in only by 
prior appointment. 


NOTE CORVUS DRIVES WITH MULTIPLEXOR MAY NETWORK 
SIRIUS...SUPERBRAIN...CONCEPT...PET...VICTOR...IBM 






DISKS H DISKS 1 DISKS 


*** LOWEST PRICES - FAST DELIVERY 

PRICE PROMISE 

We will match any other lower price advertised in the current issue of PCW for single boxes in stock 


5.25" DISKS - BOXES OF 10 


VERBATIM 

MD525 S-Side/S or D Den/S-Sec (40TR) 
MD550 D-Side/S or D Den/S-Sec (40TR) 
MD577 S-Side/D or Q Den/S-Sec (77/80 TR) 
MD557 D-Side/D or Q Den/S-Sec (77/80 TR) 
*10 and 16 Sectors at above prices 
*Add £1.35 for Plastic Box 
MEMOREX 

3431 S-Side/S Den/S-Sec (40 TR) 

3481 S-Side/D Den/S-Sec (40 TR) 

3491 D-Side/D Den/S-Sec (40TR) 

3504 S-Side/D Den/S-Sec (80 TR) 

3501 D-Side/D Den/S-Sec (80 TR) 

BASF 

IX S-Side/S Den/S-Sec 
1D S-Side/D Den/S-Sec 
2D D-Side/D Den/S-Sec 
Head cleaning kit with fluid (each) 

Library case(each) 

8" DISKS - BOXES OF 10 
FD34-1500 S-Side/S Den 
FD34-9000 S-Side/S Den 26 Sect 
FD34-8000 S-Side/S Den Unitial 
FD10-4008 D-Side/D Den 8 Sect 
DD34-4001 D2TM D-Side/D Den 
*Other types available on request 
POSTAGE/PACKING (UK) 

5.25"Disks/Cleaning Kit £1/Bo 

8" Disks £1.30/ 

Library Case 50p/B 

*Add 30p per box for 1 st Class Delivery 


Price per Box (£) 
1-4 5-9 10 + 

16.75 16.00 15.25 

24.75 24.00 23.25 
24.00 23.10 22.20 
31.80 30.75 29.90 


14.50 14.00 13.50 

14.80 14.30 13.80 

19.50 18.50 17.50 

23.00 22.10 21.30 
25.00 24.00 23.00 

15.00 14.60 14.00 

19.00 18.50 18.00 

23.50 22.50 21.50 
16.30 16.00 15.70 

2.10 2.00 1.90 

17.50 16.75 16.00 

26.50 25.00 23.00 
26.00 24.50 23.50 
31.00 29.00 28.00 
31.00 28.50 27.00 


£1/Box (75p/Box 10+) 

£1.30/Box (85p/Box 10+) 
50p/Box (35p/Box 10+) 


Please contact us for Quantity Discounts (10+ Boxes) 
and Trade Accounts. Official Orders welcomed. 



Total Exc. VAT 
VAT 15% 
Total Payable 


Access/Barclaycard/Cheque No. 

S. If you do not wish to cut out form send order separately 


34 Cannonbury Avenue, Pinner, Middx HA5 ITS 
Telephone orders any time - we do the rest - 01-868 9548 


EDUC ATIONAL COMPUTING 

on the 

M 7VQ1 (1 


No comparable 
collection 
o^ers so much , 
for so httle 


[ strongly [ I L* 0r s 0 l ittle 

recommended by Jm m ' --- 

I educational | Fifty high-quality programs to turn your ZX81 
l_ authorities ( or Spectrum into a powerful educational tool. 

And you don’t Oven need to know programming, 
t’hara are dear Instructions and plenty of Ups 
Almost all P r °9 A advice. Designed to go beyond drill A practice 

work on t/i« promote learning through Interaction A discovery. 

fiPECTRU --Includes - 

5!-— I Educares L TORTOISE 


m 


< PROGRAMS 

PRIMARY J 
EDUCATION M 


Pinner Word pro 


-- Educares || TORTOISE 

All programs (SB) I A simplified 

fit ik /Mnm\ ■ y ersion of the 

- mUm ■ famous Turtle 

Creative use of mUM/ ■ programme 

graphics V—/ ■ CODCD MISSILE 

Many innovative IK PROGRAMS■ Combines the 
ideas 1or ■ fun of arcade 

_ —- PRIMARY M games with 

Fully documented \ m learning 

- - \EDUCATION^r 0 r- n V 

Includes many %, Q ■ y O only 

games paperback 110 pages 

— ■ P*us Spectrum supplement 

Graph-plotter • Histogram • Simon-spell • Sketchbuard • Times-table • Sets 
Series-quiz • XY-coordinates • Count • Equations • Areas • Guess-a-Volume 
Angles • Upstairs-Downstairs • Music-notes • See-saw • Wipe-out • Spell 
Temperature • Clock • Money • Snake fTfNI 1^^ A f% p 
Mastermind • Number-shoot • +26 more EL U K t 

r: - — "^Please send me.copies Educare s 50^ 

I EDUCARE 11 enclose cheque/postal order for £ ■ 

139a Sioane St Name .I 

swxmv I| 

1-1-1 

Let your child benefit early - Send now 


EDUCARE 


n(raBB!fnEie 


jmiCPiDr 


, A II111 \WMl Iw///// g 

100 s of latest books for 

everyone from beginners 
to professionals. 

• Programming from Machine 
Code to High Level. 

• Games and Graphics, techniques 
and programs. 

• Hardware technology and 
design. 

• Operating Systems. 

• Business applications and many 

more. 





Send large S.A.E. NOW! f ' 

to: Book Choice 1 Melling Road Southport^V^^^ 
Merseyside PR9 9DU Tel: 0704 (Southport) 32230 



SPECTRUM 

BBC 

Make the most of your Spectrum or BBC Microcomputei 

with our proven books. 

( ) PROGRAMMING YOUR ZX SPECTRUM - Tim 

Hartnell and Dilwyn Jones. 230 pages, over 100 pro¬ 
grams and routines. £6.95. 

( ) THE SPECTRUM SOFTWARE LIBRARY - 60 

Games and Applications listings for the Spectrum 
— David Harwood. £5.95. 

( ) LET YOUR BBC MICRO TEACH YOU TO PRO¬ 

GRAM — Tim Hartnell. "Points are well illustrated 
by programs... quite comprehensive.. .many of 
the programs are useful and interesting.. .will take 
you further into the cloudy areas of the BBC micro 
than anything else I have so far read..." (Computer 
and Video Games). £6.45. 

( ) THE BBC MICRO REVEALED - Jeremy Ruston. 

The full inside story, for those who have mastered 
the manual. £7.95. 


Interface, Dept. PCW, 44-46 Earls Court Road, London, W8 6EJ 
Please send me the books indicated above. I enclose £_. 

Name_ 

Address_ 
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THE PERSONAL COMPUTER WORLD SHOW 

COMES TO SCOTLAND 


Personal 




16-18 April 1983 
in 

The MacRobert Pavilion, Ingliston, Edinburgh 

You heard how good the London edition of the show was in September? Well, it’s coming to Edinburgh. 
Your chance at last to see more micros, software and peripherals than you could see in a year, without 
going South of the Border. 

Micros for business, for the home, the trade and education ... and experts on hand to answer your 
questions. Don’t miss the first-ever Personal Computer World Show in Scotland. Especially if you’re 
going to the Ideal Home Exhibition during holiday weekend. We’re right next door! 

Telephone Jenny King on 01-486 1951 for further details 


Extra 

Memory 


From Britain’s 
premier manufacturer 
of micro computer 
memory boards 


Apple II 

16k 

64k 

128k 

256k 


Sirius 

+Victor 9000 

128k 

256k 

IBMpc 

64k 

128k 

192k 

256k 



Apple lie 

80 column card 

80 column card 
with 64k RAM 


For further information 
please contact Debbie: 

Intelligence Research Limited 

Nelson House 271 Kingston Road 
London SW19 3NW A 

Telephone 01 543 3711 
Telex CALLIN G 444423 


PCW 327 





The Ultimate CBM' Wbrd Processor 

A Commodore enthusiast wanted a word processor that 
was simple, fast and easy to use. He wanted to handle 
up to 20,000 characters of text, to use a wide screen 
format of up to 240 characters, with full window 
scrolling in all directions, and be able to use the 
screen while printing. He wanted a word processor at 
a reasonable price. The enthusiast, Simon Tranmer, 
couldn’t find one... so he wrote 



Superscript does everything he wanted... and much 
more. It provides a complete document preparation and 
storage system, making optimum use of memory and disk 
space. It gives full access to all the letter quality 
printer features, such as boldface and ribbon colour 
change. In short, it provides all of the advantages 
of a dedicated professional word processor» 



is easy to instal, because there’s nothing to install 
Just load the Superscript diskette, and your PET 
becomes a world quality word processor. Superscript 
runs on the CBM 2001, 3016, 3032, 4016, 4032, 8032 
and 8096 computers, on the CBM 2040, 3040, 4040, 8230 
and 8050 disk drives, all Commodore printers, and on 
a wide range of letter quality printers. 

does everything Commodore wanted... which is why they 
are adopting it for all of their forthcoming models. 
And finally, the magic ingredient... 



a 30,000 word disk-dictionary with automatic spelling 
checker, that will verify the largest Superscript (or 
Wordpro) document in under two minutes... and you can 
easily modify the dictionary, or add your own words. 


Superscript artd SuperSpell are just two of our fine Commodore 
products... please phone or write for our free comprehensive 
data sheets on any of the products listed below* 


SUPERSCRIPT The Ultimate CBM Worprocessor . £249.00 

SUPERSPELL Disk Dictionary/Spelling Checker . £150.00 

SUPERSCRIPT Educational Price (Send Official Order) £50.00 

MASTER Mrite your own database .. £295.00 

PM96 Memory Management ♦ Extra Basic for CBM 8096... £99.50 

KRAM Keyed Disk Access (state which disk) . £99.50 

COMMAND-O (for Basic IV, state which Pet) . £59.95 

DISK-O-PRO Adds Basic IV to Basic II, to clear . £29.95 

SPACEMAKER 4-Rom adaptor (not for 8096") . £34.95 

VISICALC 32K/96K RRP £200.00, our price . £160.00 


ORDERING INFORMATION ! Add 15% VAT to quoted prices. Order by 
posfc/telephone/Prestel, using cheque, Access, Barclay Card or 
Official Order. Telephone (01) 546-7256 for same-day service. 
For over-the-counter sales, see your CBM Dealer. (Ref All) 


Cakco Software 

LAKESIDE HOUSE, KINGSTON HILL, SURREY, KT2 7QT. TEL 01-546-7256 



:MP VZS&SSBk 



NOW AVAILABLE FROM 
LARGER BRANCHES OF 

VVI l SMITH 


Outstanding Features 

• Self-centering stick • Super strong nylon 
and steel construction, built to last • A total 
of 8 directions plus 2 large fire buttons • Arcade 
proven moulded leaf switches ensure incredible 
reliability • Complete with self contained boxed 
interface which simply plugs into the Spectrum expansion port (with or 
without printer) • Easily programmed in BASIC or M/C. 

These arcade games, designed exclusively for the Joystick by leading 
software houses, are now available for Spectrum: 

3D-Tunnel M/C I6/48K £4.95 Time Gate M/C 48K £6.95 

Gulp Man M/C I6K £4.95 Meteroids M/C I6K £4.95 

Watch this space for new software! Spooky Man M/C 16K £4.95 


SOLE UK DISTRIBUTOR 

KEmpiTon 

MICRO " ELECTRONICS 

DeptPCW4, 180a Bedford Road, Kempston, Bedford MK42 8BL 


f Q FORTH OOB TOOLKIT 

"r q FORTH" runs on 16K or 32K Level 9 Computing are pleased 
BBC micros and costs £15. It: to announce a new toolkit for 

* follows the FORTH-79 STANDARD "r q FORTH" on 32K BBC micros. 
and has fig-FORTH facilities; It costs only £10 and adds the 

* provides 260 FORTH words; following facilities to FORTH: 

* is infinitely extensible; * a 6502 assembler, providing 

* has a full-screen editor; machine-code within FORTH; 

* allows full use of the M.O.S; * turtle graphics, .giving you 

* permits use of all graphic easy-to-use colour graphics; 

modes, even 0-2 (just!); * decompiler routines, allowing 

* provides recursion easily; the versatile examination of 

* runs faster than BBC BASIC; your compiled FORTH programs; 

* needs no added hardware; * the full double-number set; 

* includes a 70 page technical * an example FORTH program and 

manual and a summary card; demonstrations of graphics; 

* has hundreds of users._* other useful routines. 


Asteroids . m/c,g £7.90 

I I | Galaxy Invaders . m/c,g £5.90 

Extension Basic . £15/£30 ROM Missile Defence . m/c,g £7.90 

Adds 30 new keywords to BASIC Super Gulp . eb,g £4.90 

Compression Assembler 2 . £12 5-games cassette . misc £5.90 

jN Small source + high speed _ (FULL RANGE IN CATALOGUE) fi 

W*c(Ouentrjrzes*€r 

Spectrum OJBB flCI/COfll 

1) COLOSSAL ADVENTURE : The classic mainframe game "Adventure" 
with all the original treasures & creatures + 70 extra rooms. 

2) ADVENTURE QUEST : Through forest, desert, mountains, caves, 
water, fire, moorland and swamp on an epic quest vs Tyranny. 

3) DUNGEON ADVENTURE : The vast dungeons of the Demon Lord have 
survived His fall. Can you get to their treasures first? 

Every Level 9 adventure has over 200 individually described 
locations and is packed with puzzles - a game can easily take 
months to complete. Only sophisticated compression techniques 
can squeeze so much in! Each game needs 32K and costs £9.90 

ALL PRICES INCLUDE P&P AND VAT - THERE ARE NO EXTRAS. Please 
send order or SAE for catalogue, describing your micro, to: 

LEVEL 9 COMPUTING 

Dept W, 229 Hughenden Road, High Wycombe, Bucks. HP13 5PG 


















VIDEO GENIE & TRS 80 


EXPANSION! 


48K RAM INTERNAL 

48K Memory Extension, easily fitted inside the keyboard 
miit. No Expansion Interface required. £43.50 

LOWER CASE HARDWARE VG & TRS 

Lower-case Hardware Kit with true descenders, 

£ sign and f £19.00 


The ROM 

ForTRS80 (3 chip ROM) and Video Genie (remove one 
I C. and plug in replacement). Alleviates key bounce. 
Automatic check for our Feature ROMs improves TRS80 
tape loading. Personalised message on power up 
Optional lower case driver £14 95 


Computers 

Genies 1&2 £290 

Genie 4. The fabulous colour computer with 
Standard Microsoft Basic £224.50 


NEW NEW NEW NEW 

DP 1000 

Interfaces your TRS80 or 

Video Genie to Disk Drives 

and/or Parallel Printer £76.00 


fig. FORTH disk 

Operating System £25.00 

Discover FORTH Book by 

Thom Hogan £10.95 

Printers****** 

Fabulous New InkJet Printer by Olivetti. 

JP101 £350 (£340 cash/cheque). 

EG 603Tractor + Friction + Roll Feed £200 

Daisywheels from £480 

Disk Drives****** 

TEACfrom Cumana 

40TrackSingle Drive £185 

40 Track Double Drive £315 


Feature ROMs 

ForTRS80 Model I and Video Genie. Plug-in units fit on 
expansion edge connector. Compatible with expansion 
interfaces, using “splitter cable". Plug-in unit including 


one Feature ROM: 

Video Genie £29.95 

TRS80 £34.50 

Splitter Cable £14.50 

Feature ROMs for above £18.95 


Feature ROM Aincludes:- 

1) Keyboard Inverter (Typewriter style) 

2) Key Repeat 

3) Single Key Commands 

4) Flashing Cursor 

5) Machine Code Monitor & Editor 

6) System Load & Save (Back-up facility will save full 16K 
on cassette) 

Feature ROM B includes:- 

1) Keyboard Invert 

2) Line Renumber 

3) Single Key Commands 

4) Cursor Flash 

5) Basic Program Merge 

6) Basic Program Compress 


Tantel-Prestel Adaptor 

With cuts interface for computers full colour Teletext 
access. Standard UHF TV connection £160 


ALL PRICES ARE EXCLUSIVE OF VAT & CARRIAGE. (TELEPHONE FOR FURTHER DETAILS). 


CREDIT 

FACILITIES 

AVAILABLE 



GENERAL NORTHERN 
MICROCOMPUTERS LTD. 

8 WHITWORTH ROAD, SOUTH WEST INDUSTRIAL ESTATE, PETERLEE, Co. DURHAM SR8 2JJ 

TELEPHONE: PETERLEE (0783) 860314 



BARCLAYCARD 


J VISA J 



ENGLISH SOFTWARE 


WE MAKE CONCEPT REALITY! 

31 concept evaluation 
31 creative development 
31 program assistance 
Hi multi-system formatting 
31 6 month development plans 


If you write videogame programs in 16K machine for 
Apple,® Atari® IBM, PC, Commodore 64, NEC or any other 
major system, learn how to make your concept reality! 


The English Software Company 

IN THE USA IN UNITED KINGDOM & EUROPE 

P O BOX 3185 50 NEWTON STREET 

REDONDO BEACH PICCADILLY 

CALIFORNIA MANCHESTER. M12EA 

90277 ENGLAND 


(213)372-3440 (061)236-7259 


Please include all documentation with demo submissions 



ENGLISH SOFTWARE 

MAKING CONCEPT BEAUTY! 


PLUS 80 LTD 


ANNOUNCE 

24K MEMORY 
EXPANSION 
FOR VIC 20 


ALL TRADE ENQUIRIES 
PLEASE TO: 

432 Greenford Road 
Greenford 
Middlesex UB68SG 

01 -575 1908 
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TOP VALUE AND LOWER PRICES AT 

LOMAX COMPUTER 

CENTRE 


The BBC Microcomputer f*QQQ 
System MODEL B . LOVZJ 

(cassette lead £4.50) 


BBC COLOUR rOQl 

MONITOR . UO/ 


SHARP OA 

MZ80A . 

(incl £75.00 of FREE software) 


new r*0 

LYNX - 48 . L L 


£499 

ware) 


£225 


SINCLAIR 

ZX-81 . 

£ 48.00 

SINCLAIR 

16K RAM Pack ... 

£ 29.95 

PACKAGE 
PRICE(Save £5.00) .. 

£ 73.90 

JUPITER 

ACE . 

£ 89.95 

Free Post & insurance on above items 


ORIC- 1 48K 
NOW AVAILABLE 


GENIE 

2000 (COLOUR) .. 


NEW BRAIN 
Model A . 


NEW BRAIN 
Model AD . 


PRINTERS 

SEIKOSHA GP 100A 

£215 

EPSON MX 80 FT 
Type III . 

£375 

MONITORS 
from . 

£ 79.95 

CASSETTE 
RECORDERS from 

£ 29.95 

ACORNSOFT MONSTERS, ARCADIANS, 
SUPER INVADERS SNAPPERS, METEORS 

plus many more £9.95each 

Also available for BBC BUG-BYTE SOFTWARE 


ATARI 800 


ATARI 400 


DRAGON 32 


£167.95 


£225 


£205 


£242 


£375 


£189 


£198 


SOFTWARE AVAILABLE FOR ACORN (BBC) 
ATARI. DRAGON. BUG-BYTE. RABBT. 
COMMODORE. UK. 


Send SAE. for our Computer News Sheet 
For Insurance & Postal charges 
ADD £5 for Hardware £1 for Software 


For MAIL ORDER 

Phone your ACCESS / VISA on our 
HOT UNE 061-832 6345 

or send cheque P.O. Payable to 
LOMAX LTD for IMMEDIATE ATTENTION 
NO EXTRA CHARGE ON CREDIT CARDS 


LOMAX (Computer Division) 

8 EXCHANGE ST (St Anns Sq) MANCHESTER M2 7HL 

BASIC 



Programming 

by B.J. Holmes 544 pages 


BEATS ALL BASIC BOOKS REGARDING VALUE FOR MONEY 
AND HAS THE FOLLOWING ADVANTAGES 
FOR THE HOBBYIST: 

• Forms a complete text on the BASIC language 

• Useful for all computersthat use BASIC 

• Teaches howto program correctly through designing, 
coding and testing 

• Is packed full of worked examples (fully documented) 
and exercises with answers 

• Covers sorting, searching, file processing and data 
validationto a depth toenablethe reader to compe¬ 
tently develop complex systems 

• Provides enough information on related systems and 
programming topics to give confidence in designing 
and implementing commercial/scientific computer 
systems 




"Quite the best and most comprehensive book on BASIC 
I have seen - congratulations to author and publisher" - 
Teachers commons 


Get your copy now. Send £4.95 (£1 p&p) to: 

DP PUBLICATIONS 
12, ROMSEY ROAD 
EASTLEIGH 
HANTSS054AL 

or if in London, get a copy in FOYLES bookshop 


1 


satellite 

9-17 KING ST. SILEBY, 
LEICESTER. LE127NA. 
TEL. (050981)2264 



services 


MAILORDER COMPUTER SUPPLIES 
I DISKETTES PER 10 I SSSD I SSDC 


I MAXELL 

H 

WABASH 

inc. free library case 



SSDD 

DSDD 

19.60 

29.40 

1 oa 

41.00 

109 

34.45 


20.65 

22.60 

25.70 

22.20 

24.90 





96 

8 " 

5 V 4 " 40 
77 

8 " 


EMI C20 MICROCOMPUTER CASSETTES 
PER PACK OF TEN £6.95. 

DIABLO, CENTRONICS, EPSON, NEC, 
QUME, RIBBONS- FROM £2.30. 

WIDE RANGE OF ACCO STORAGE 
SYSTEMS IN STOCK- PHONE FOR DETAILS 


PLEASE ADD VAT (15%) TO ORDER 4- POSTAGE 

(Diskettes, 1 -2 boxes - 75p. 3+ post free, Cassettes 1 -2 packs - 
75p. 3-4 packs-£1.50.5+ post free). 


PAYMENT BY ACCESS ~v 1 , CHEQUE, 
POSTAL ORDER ONLY. 

FOR LARGE ORDERS, FURTHER DISCOUNTS ARE 
AVAILABLE- PLEASE PHONE FOR DETAILS. 


*5 EPSON 

PRINTERS AT UNBEATABLE PRICES 

Total Price | 

^ \ MX80FTIII Product discontinued by EPSON, 

none available in UK 

MX82FTII1 Product discontinued by EPSON 
MX 100 FT III £399 4- £59.85 VAT £458.85 

Interfaces to anv machine supplied - please ask for price 

STOP FLASH: The new FX80FT £395.00 + VAT. EPSON’S new 160 CPS | 
Printer that beats the MX80 hands down. 

STOP FLASH: N.E.C.8023 £307.00 + VAT. 




All printers carry a 1 Year Guarantee and come with 
paper. Shipment is by TNT Overnight Express to your 
door - Please add £>7 TVAT carriage. 

Payment by Cheque, Access, Visa etc. 

All prices Apply to 31st March 1983. 

Shipments throughout UK. We can 
export to most countries in the worlds 

Please phone for Access or Visa 
buying details. 

STOP FLASH: N.E.C. 8023 £307.00 + VAT 

Micro-Spares 

We cannot and will not be beaten on Price! 

Note our change of address 
104-106 Hanover Street, Edinburgh EH2 1DR 
031-226 3345 
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P.M.S. Developments 

0432-265768 


22 Tarsmill Court 
Rotherwas Ind. Est. 
Hereford 


ZENITH 16-Bit Computer with High Resolution Colour 
Graphics (640 by 250), 8088 and 8085 processors, 128K user 
ram, 2 DSDD 320KB drives, 2 Serial ports, 1 Parallel port, 
Disk controller supporting 4 each 8" drives and 4 each 5.25" 
drives, 4 slots of S-100 bus for options, Light-pen socket. Sup¬ 
plied with MSDOS, CP/M85 and 16-Bit Microsoft Colour 
Basic with FULL GRAPHICS implementation, complete 
documentation including MSDOS assembler listings (7 
manuals). 

_ With 12 Month Warranty. From £1,975 

8" DUAL DISK SUBSYSTEM, Capacity: 2.4MBytes, 2 
Double-sided Double Density Drives in case 
9"wxl0"hxl8"d with PSU, Fan, 50-way data connector, 
1.5M data cable, mains cable. 

_ Only £1,050 

ZENITH ZVM-121 12" Green screen monitors £85.00 

OSBORNE I personal computer and software £1,250 

OSBORNE II Double Density Disk model £1,375 

Supplied with FREE 12" Green Monitor! 

INTELLIGENT EPROM PROGRAMMER: 4K Buffer 
RS232 interface. Programs 2716, TMS 2716, TMS 2516, 
TMS 2508, TMS 2708, 2732, 2532, TMS 2532. Can be used 
with Terminal Only. PRICE £349 


ZENITH COLOUR MONITOR. 13" high resolution dis¬ 
play. Video: TTL levels RGB. Bandwidth: 20 MHz. 
Resolution: 684 lines by 480 lines. PRICE £400 


MULTIBUS CARDS -various. callus 


ZENITH 2nd-user equipment at very favourable prices 


We are unable to list all our items. If you would like details of 
these or more information on the above, please contact us. 

Please add VAT to all prices. 


New for APPLE ll/lle 

Compare these FORTH attributes with other languages for Apple II: 
Suitability — FORTH is suitable for all programming tasks, 
particularly games, graphics and business applications. Both novices 
and professionals can benefit from FORTH'S unique blend of facilities. 
Productivity — FORTH programmers are more productive. Of the 
thousands that have changed to FORTH, many report a tenfold 
increase in their useful output. 

Efficiency — The Metacrafts FORTH compiler produces threaded 
code which is very compact and which runs 10-20 times faster than 
BASIC and 2-5 times faster than Pascal p-code. 

Extensibility — FORTH lets you design your own program control 
structures and data handling primitives. This means you can truly 
extend the language to suit your application, instead of being forced 
to "bend” your application to suit the language. 

Simplicity — FORTH encourages a highly modular interactive style 
of programming which simplifies program development. This is 
backed up by a powerful set of tools, including a full screen editor 
and a debugger which allows you to test programs at the source 
code level. 

Flexibility — Metacrafts FORTH can be configured to handle any 
device type, and diskettes can be generated to handle turnkey 
applications. 

PRICE £79 includes: comprehensive user guide. FORTH 79 system, 
full screen editor, macro assembler, debugger, utilities. Extension 
word sets for double length arithmetic, strings, graphics, heap and 
buffer handling. Dictionary overlays. Support for 40/80-column 
display -l- printer + language card. Customer support service. 
Requires 48K Apple ll/lle + 1 Disk II (16 Sector). 

Payment by cheque/cash with order. 

Write for additional information. Dealer discounts. 


Metacrafts FORTH 


I To: Metacrafts Ltd, 144 Crewe Road, Shavington, Crewe. Tel: (0270) 666274 

| Name.Tel. No. 

■ Address . 


Cheque No. 


If you do not wish to cut out form send order separately 


HAVE YOU GOT A BBC MICRO? 
THEN YOU NEED: 



WE WON’T TRY TO PUSH LASERBUG ON 
YOU LIKE THE OTHERS - SEND OFF FOR A 
SAMPLE COPY AND YOU’LL FIND THAT 
LASERBUG SELLS ITSELF 

ILABLE... BBC DUST COVERS AVAILABLE ... BBC DUST C 

Specially made LASERBUG Dust Covers available for only £3.25 
inclusive. Made of high quality polyester/cotton which is better than 
the less attractive PVC ones. Anti-static and in a complimentary 
colour. Use the form at the bottom to order. 

ERS AVAILABLE... BBC DUST COVERS AVAILABLE... BBC 


Please supply me with : 

A sample copy of LASERBUG @ £1.00 

A 12 Month subscription to LASERBUG @ £12.00 for 12 issues 
of the magazine 

A 6 Month subscription to LASERBUG @ £6.00 for 6 issues of 
the magazine 

An overseas subscription to LASERBUG @ £14.00 (Surface Mail 
- write for details of air mail) 

.LASERBUG Dust Cover(s) @ £3.25 each 

I enclose a cheque/PO for £. .made payable to LASERBUG 

NAME . 

ADDRESS . 


Please send the completed form to: LASERBUG Dept. PCW, 
10 Dawley Ride, Colnbrook, Slough, Berks., SL3 0QH. 


PEDRO COMPUTER SERVICES 


PET HARDWARE 

Controllable Write Protect Switch and Disk Alert £20.00 

PetT.V. Interface £35.00 

Relay Switching Unit30V-240V5A-6Channels £50.00 

Disk on/error indicator £7.50 

Screen Dump £10.00 

6550 Ram, 6520,6522,2114 Chips 

Pet Edge Connectors User Port £4.00 

Cass Port £2.50 

INTERFACE AIDS 

T-Switch for 25 line RS 232 Cable Switches 2 Devices. Share one printer 
or VDU with two computers. 

RS 232 AND PRINTER LEADS 

Male-Female Sirius- Centronictype interface 

Male-Male BBC-Centronictype interface 

Male-Female BBC-Research 380Z 

Female-Female BBC- RGB monitor BMC Microvitec 

IBM-Epson Printer BBC-Cassette Lead 

Sirius-Epson Printer BBC-Centronic737 

IBM-Centronictype interface BBC-Epson Serial 



FOR LENGTHS AND PRICES- PLEASE RING 
Tl 99 Cassette Lead 

RS 232 TEST ADAPTOR 

Connects between your main RS 232 lines and displays status of 7 impor¬ 
tant lines. Pins 2,3,4,5,6,8,20. 

VIC 20 SOFTWARE 

Big Four (3.5K) £5.00 VIC HARDWARE 

Startrek(3Kand8K) £9.57 VIC 20 

Database (8K+) £9.57 VIC Cassette 

Defenders (3.5K) £7.00 VIC Joystick 

Roadtoad (5K or Joystick) £7.00 VIC 3K Ram Cartridge 

VIC CARTRIDGES £24.96 VIC 8K Ram Cartridge 


FOR PRICES PLEASE RING 

Please add 15% VAT and £1.50 p&p on all orders. 

Overseas orders add £2.50 p&p. 

Please send a large s.a.e. for information of all our other products. 

ALSO! 

BBC COMPUTER 

Full repair service, A to B upgrades and disk upgrades at low rates. 

4 Cowcross Street London EC1 Telephone: 01-250 1481 


PCW 331 






















We only handle top quality hardware and software 


VISION-80 


80 column card 

for Apple II Computer 


Features 9x11 dot characters, automatic source switching of graphics, full implementation of Apple's text window as well 
as HGR, TEXT, HOME, INVERSE, TAB; CP/M and Pascal fully compatible. Works with ZARDAX, SANDY'S WP, 
WORDSTAR, APPLEWRITER II, EASYWRITER, LETTER PERFECT and now FORMAT 80. Communications facility present in 
hardware on the board. RRP £195 + VAT 

SCREENMASTER 80 

Similar to Vision-80 in software and hardware. 9 x 10 dot characters and extra character set as standard. 3 scrolling 
speeds, unique on screen editing commands. Can dump screen contents to Printer. Lacks on board communication software. 

RRP £185 + VAT 


80-COLUMN VISICALC 

Pre-boot utility for all versions of 16 sector Visicalc. Simply the best visicalc 80 column display 
characters as standard for VISION-80 or SCREENMASTER 80. RRP £29.50 + VAT 


Inverse and flashing 


80/COLUMN VISICALC EXPAND 

Pre-boot utility which gives 136K memory with Visicalc and 80 columns when using 128K RAM cards with your 
VISION-80. RRP £39 + VAT. 

80-COLUMN APPLEWRITER II 

Pre-boot utility from PYNWON SOFTWARE, giving a beautiful display with APPLEWRITER II for the VISION-80 or 
SCREENMASTER 80 - the resultant display is better than an Apple III running Applewriter. RRP £18 + VAT 

ROSETTA 

DOS/PASCAL utility. This superb Australian program is written in PASCAL and allows movement of any sort of DOS or 
PASCAL programs in any direction. A library unit called QUASI DOS is included for the user to link to other PASCAL 
programs so PASCAL can read and write to DOS discs. RRP £35 + VAT. 

PYNWON SOFTWARE HOLDS WORLD-WIDE DISTRIBUTION RIGHTS TO THE ABOVE SOFTWARE. DEALER AND 
OVERSEAS DISTRIBUTOR ENQUIRIES INVITED. 


Distributor in UK: 

PYNWON COMPUTER SERVICES 

Laurie and Elizabeth Boshell, 17 Watermill Lane, 

Edmonton, London N18 1SU. (01) 884 0879 

The people who put the extra byte 
back into Apple II and VisiCalc 88 





YES, 50 GAM ESS on cassette for all 
9 the following: 

GALACTIC ATTACK MAZE_EATER SUBMARINES 

SPACE mission Quitter rocket launch Ml U "lair" 

LUNAR LANDER MOTORWAY PLANETS —1^—1^311 

PLASMA BOLT FORCE-F'ELD BLACK HOLE «9P#~T'J7f //If 

STARTREK DYNAMITE *— ■ m-JI WM 

RADAR LANDING TUNNEL ESCAPE DO YOUR SUMS g 

ATTACKER BARRELJUMP DERBY DASH (ON DISC & 

GALACTIC DOGFIGHT CANNONBALL BATTLE SPACE SEARCH CASSETTE.) 

ZION ATTACK OVERTAKE UNIVERSE WW- 

IVASIVE ACTION SITTING TARGET RATS /m / ym -M-rmmjm 

Oxo SMASH THE WINDOWS TANKER /\CUiwl\l /ATSJIVS 

BOGGLES SPACESHIP PARACHUTE _ 

PONTOON JET FLIGHT JETMOBILE m 

SKI JUMP PHASER HIGH RISE f - f f - f I 

HANGMAN INTRUDER THE FORCE 

?r,?r ghosts 0 EXCHANGE I DRAE Q^j 

————ATARI VIC 20 

^0t r POSTAGE FREE TO U.K. . _ __ 

■: ORDER DIRECT TO: SHARP 

U - T - S - ORic-i 

h p a ° rr b 0 ° g \ 9 ? e MEW BRAIM 

NORTH YORKSHIRE ZXB1 LYIMX 


galactic attack 

SPACE MISSION 
LUNAR LANDER 
PLASMA BOLT 
STARTREK 
RADAR LANDING 
ATTACKER 

GALACTIC DOGFIGHT 
ZION ATTACK 
IVASIVE ACTION 
0X0 

BOGGLES 
PONTOON 
SKI JUMP 
HANGMAN 
OLD BONES 
THIN ICE 


MAZE EATER 
ORBITTER 
MOTORWAY 
FORCE FIELD 
NIM 

TUNNEL ESCAPE 

BARRELJUMP 

CANNONBALL BATTLE 

OVERTAKE 

SITTING TARGET 

SMASH THE WINDOWS 

SPACE SHIP 

JET FLIGHT 

PHASER 

INTRUDER 

INFERNO 

GHOSTS 


SUBMARINES 
ROCKET LAUNCH 
PLANETS 
BLACK HOLE 
DYNAMITE 
DO YOUR SUMS 
DERBY DASH 
SPACE SEARCH 
UNIVERSE 
RATS 
TANKER 
PARACHUTE 
JETMOBILE 
HIGH RISE 
THE FORCE 
EXCHANGE 



POSTAGE FREE TO U.K. 
■ ORDER DIRECT TO : 

‘ U.T.S. 

P.O. Box 96 
' HARROGATE 
NORTH YORKSHIRE 
HG32UZ 
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COMPUTERS 
AT UNBEATABLE PRICES 

EPSON HX20 



Portable Computer 
With carry case 
Without carry case 
Micro-cassette Drive 


All prices + YAT 

£385.00 

£380.00 

£71.50 


1 Year Guarantee Parts and Labour. 

sinus i All prices +YBT 

ACT SIRIUS 1 128K with 1.2mb S/S Disks £2075 
ACT SIRIUS 1 128K with 2.4mb D/S Disks £2525 
ACT SIRIUS 1 128K with 1.2mb D/S Disks 

and lOmb Winchester £3975 
lOmb Hard Disk £2525 

128K Extra Memory £340 
384K Extra Memory £775 

90 Days Guarantee Parts and Labour. 

Add £>3.00 to delivery charge for system. 

Payment by Cheque, Access, Visa etc. 

All prices Apply to 31st March 1983. 

Shipments throughout UK by TNT. We can export to most countries in the 
world. Please phone for Access or Visa buying details. 

Micro-Spares 

We cannot and will not be beaten on Price! 

Note our change of address 
104-106 Hanover Street, Edinburgh EH2 1DR 
031-226 3345 


















TEA BREAK? 





... OR WAITING FOR YOUR PRINTER? 

GRAM HAVE A DATA BUFFER FOR YOU. 

As fast as your computer may be, your printer is slow. 
Take a look at the work of your computer operator, 
see how much time is consumed waiting for 
printouts. GRAM’S intelligent printer buffer range is 
designed to eliminate this wasted time and our 
buffers are proving time and again in business and 
industry, that they pay for themselves. 


IPB-16K 

parallel 

cable 


EIPB16K/S 
EIPB16K/P 
EIPB32K/S 
EIPB 23K/P 


IPB-16K 16K buffer card plugs into Apple II 
chassis. Serial and parallel outputs. Many 
other featu.'es. 

Typeslave SA models - 32K buffer with 
centronics input for speed. Many software 
selectable features. 

SA/S serial (RS232) output 
SA/P centronics (parallel) output 

EIPB 16K or 32K models fit inside Epson MX 
printers. 

EIPB/S serial (RS232) input 
EIPB/P centronic input 

Pager Addon unit for Typeslave and EIPB 
models for manual sheet feeding from buffer 
output. Also paper feed and buffer clear 
controls and status leds. Allows two operators 
on one machine! 


Contact your local dealer or GRAM direct for details. 


mmm 


Business svsiems ltd. 

48 Hedley Street, Maidstone 
Kent ME14 5AD 

Tel: Medway (0634) 666496 
or Maidstone 679595. 



New Home Micro Centre now open at 
6 LONDON BRIDGE WALK, 
LONDON S.E.1. 

Tel: 01-407 6833 & 01-403 1988 

We are stockists of 

ATARI ■ DRAGON ■ COMMODORE ■ 
TEXAS ■ JUPITER ■ LYNX ■ COLOUR- 
GENIE ■ SINCLAIR ■ SHARP ■ SEIKO- 
SHA ■ EPSON Etc. 

Plus a wide range of 
SOFTWARE-all at super 
LOW prices. 


HERE 


HA/Vf£<r 





We are SPECTRUM members and can supply all 
the items featured in the SPECTRUM advert¬ 
isement in this issue, if not out of stock, over 
the counter or via our mail order service. Please 
phone for further details. 



The Osborne 
Dual-Density portable 
business computer 



FREE :d Base II 

WORTH £385 


THE COMPLETE PACKAGE 


• Osborne I Microcomputer • Double Density Disc Drives • Keyboard 

• Monitor • RS-232/IEEE 488 PORTS • CP/M • Micro Soft Basic *C Basic 

• Wordstar • Mail Merge • Supercalc • d Base II • 12 months warranty 


Computers. 


Ihe total value of the software supplied free with the 
Osborne is £1,193, but this offer is for a very limited period 
only so take action now by telephoning Zak Computers Ltd., 
061-872 7818 or write to Churchill House, 88/92 Talbot Road, 
Manchester M16 OPD. Telex: 665449. 
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BINCLEY HALL, BIRMINGHAM 

28-30APRIL 1983 Saturday 10am-5pm 



Presented by COMPUTER 

This event is the first of its kind in the Midlands, 
and gives you the opportunity to see and com¬ 
pare the enormous range of personal and home 
computers, small business systems, micro¬ 
computers, software packages, cassettes and 
scores of the very latest computer games - try 
them for yourself - decide how much, or how little 
it takes to build up your own personal computer 
system. 

HOW TO 
GET THERE 

BY RAIL Concessionary 
rail fares are available direct to 
New Street Station. Further 
details are available from, British 
Rail Travel Centre, New Street 
Station, Birmngham B2 2QA 
Tel: 021 643 2711. 

BY BUS every few minutes 
from New Street, Corporation 
Street, Colmore Row and Bull Ring. 
BY CAR Bingley Hall is situated 
close to the city centre and is within 
easy access to the Ml, M5 and M6. 
Bingley Hall will be road signed by 
theAA. 

Admission prices - Adults 
£2.00 Children under 16 and O.A.R's 
£1.00. Party Booking: For groups of over 
20 people - adults £1.50 children 75p, 
(plus a free ticket per 20 sold for the 
organiser or teacher). 

For further information 
contact: 

The Exhibition Manager, 

Midland Computer Fair, 

Reed Exhibitions, 

Surrey House, 

Throwley Way, 

Sutton, Surrey. 

Tel: 01-643 8040 




I EXTRAS FOR THE BBC 

= Unique Hardware & Software 

Z HARDWARE 

; “MEDPROM-B” EPROM programmer 

■ With Machine Code software, User Port Connection, 

5 Programs 2516/2716/2532/2732, Software EPROM 
Z Safety Features. £79.00 

Z SOFTWARE 

5 “MEDITOR-B” free format text file gen/editor 
Z including: “MEDMAIL-B” mailshot label printer 

S Professional Word Processor. Features enable Edit, 

■ Save, Compose and Append Text with Single Key 

■ Letter Commands. £ 9.50 

; “MEDMON-B” machine code monitor 

- 20 Commands: Disassemble, Memchange, Break- 
«jj points, Search, Relocate, Offset, etc. Invaluable for 
j* Program Development and to reveal the Machine 
S Operating System. £9.95 

Z “MEDMON” also available in EPROM for use with all 
Z versions of O.S. 

™ All prices include p&p. Please add VAT. 

I Microtrol Engineering Design Ltd., 

I Dept. A, 640 Melton Road, Thurmaston, 

S Leicester LE4 8BB. Tel: 0533 704492. 




WESTWOOD 

COMPUTERS 

Sales or hire of microcomputer systems, 
software, training and service support. 

ACCOUNTING 
FINANCIAL MODELLING 
GRAPHICS 
WORDPROCESSING 
DATABASE 

117 TENNANT STREET, BIRMINGHAM 
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THE FIRST 
THE BIGGEST 
THE BEST 
MAGAZINE 
FOR THE BBC MICRO 
ACORN ATOM 
AND ELECTRON 

IN THE APRIL ISSUE 



HEXANGLE: 

A game of strategy: 
You against 
your BBC micro. 


MUSIC: 

Type in the 
Bach canons 
- and write 
your own. 




DISCS: 

Benchmarks 
and tips 
on using 
disc drives. 


Discs reviewed • Printers explained • 
New Beeb languages • 1 MHz bus • 
Programming in primary schools • 
Competition • Reviews • Your letters • 
Beeb Forum • News and views • 

From major newsagents £1 monthly 

Subscription details: Addison-Wes ley, 53 Bedford Sq., 
London WC1B3DZEngland. Tel: 01-631 1636 




Software 

package 

transforms 

efficiency 



Plastics Technology of Lewes, Sussex 
Manufacturers of high quality transformers 


Everyone knows reliable accounting soft¬ 
ware is an asset to any business. Sadly really 
good packages are not so easy to find. 

But Plastics Technology have got just 
such a package from Open Computer Ser¬ 
vices. It’s easy to use and offers a comprehen¬ 
sive programme that can readily be updated. 

Contact Open Computer Services for 
quality software. And don’t forget, should 
you find a bug in one of our packages, we’ll 
give you £100. _ == J === ==== = ^ 

ffssssy 



COMPUTER 

SERVICES 


Aqua House Old Steine Brighton bni iel 
Tel. (0273) 672191 Telex 878195 
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A 

Acorn Soft 
Auto Word 
Apple Takeaway 
Ashton Tate 
ACT Computers 
Aborcraft 

Amber Controls Ltd 
Akhtar Instruments Ltd 
Audio Computers 
Aqua Computing 
Action Computers 
Almarc 

Adaptors Engineering Ltd 

Adison Weseley 

Autoram 

A.M. Electronics 

Atari 

Algotek Computer Ltd 
Angela Enterprises 
Appropriate Technology 

B 

BFI 

Business & Leisure Microcomp 
British Micro 
Bits & PC’s 
Bee Bug 

Brighton Computer Centre 

Business Computer Centres 

Brainwave Software 

Book Choice 

British Olivetti 

Bonsai 

Binders 

Books 

c 

CPU 

Crown Business Centre Ltd 
Castle Electronics 
Computech 
Cumana 

Climax Computers 
Computer Answers 
Commodore 42A 

Comptu-Data 

Camoridge Processor Services Ltd 

Comsoft 

Computer Solve 

Computal Ltd 

Crystal Research 

Comshare 

Chromasonic 

Caxton Software 

Computer Answers 

CW/P 

Comart 

Calco Software 

Coventry Lanchester 

C.I.E.L. 

Computer File 

D 

Death Valley Computers Ltd 
DJ AI Systems Ltd 
Digitek 

Davinci Computers 

Digital Equipment Company 

Digitus Ltd 

Dragondata 

Datalink 

Digisolve 

Digital Research 

Datarite 

D P. Publications 
Dark Star Systems 


120/121 

322 

28 

64/65 

44/45/46/47 

69 


54 

182 

58 

62 

67 

321 

74 

42/43 & 168/169 
40/41 


141,143,145 

241,268/269 

328 

?? 

330 & 332 
13 


Deans of Kensington 4 

Datasoft 259 

D.I.R. Computer Systems 30 

Digital Solutions 94/95 

Duplex Communications 26 

Datacraft Computer Systems 93 

Delta Systems Ltd 239 

Data General 284/285 

Dean Associates 6 

E 

Electronequip 300 

Educare 326 

Eltec 235 

Eccleston Electronics 260 

Equinox 208 

Electronic Office Services 8 

Eicon Research Ltd 255 

Epson 71 

Electronics & Comp. Monthly 276/277 

Epson 50 

EDC Photonic 251 

Elstree Computer Centre 317 

Export Software Int. Ltd 137 

English Software Company ?? 

Electronic Aids 93 

Environmental Equipment Ltd 316 

F 

Frasers 261 

Fuller Micro Systems 298 

F&P Micro Computers 164 

Foilcade Ltd 6 

G 

Gemini Marketing 24/25 

Gemini Microcomputers 34 

Globe Business Machines 256/257 

General Northern Micro 329 

Gram Business Systems Ltd 333 

Grama Ltd 300/301 & 324/325 

Gate Micro Systems 274 

Grundy Business Systems 88/89 

Geophysical Systems Ltd 85 

GTM Ltd 29 

Group 18 9 

Gradepoll Ltd 323 

Gemini Electronics 329 

H 

Hotel Microsystems 80 

Happy Memories 300 

Hal Computers Ltd 195,209 

Honeyfold Software Ltd 282 

HCCS 317 

Hilderbay Ltd 6 

Halsey & Company 101 

Hawkesof Headcorn 235 

Horizon Software Ltd 295 

I 

Interface 326 

Independent Computing Eng. Ltd 33 

I nte lligence UK Ltd 327 

Intertext Group Ltd 322 

I. O. Research Ltd 245 

Ian Littlerick Ltd 84 

Intelligent Software Ltd 83 

IPC Exhibition Ltd 334 

Irvine Business Systems Ltd 84 

I.S.G. 240 


Jay man Electro Services 
Jarogate Ltd 


K 

Keelcodes 251 

Kent Micro Systems 314 

Kuma 273 

A&G Knight 300 

KGB Micros 204,213 

Kempston Microelectronics 328 

Keyboard Hire Ltd 303 

Key Computer Centres 23 

L 

Linsack 27 

Level 9 Computing 328 

Lifeboat Associates 32 

LSI Computers Ltd 148 

Lowmax 330 

Lazerbug 331 

London Micro Systems 5 

Lasky’s 318/319 

London Computer Centre 270 

Lanchester, Coventry Polytechnic 320 

M 

Moviescope Ltd 321 

Micro General 68 

Microcentre IFC 

Micronetworks 248/249 

Microvalue 263/264/265 

Microsoft Europe 250 

MED 334 

Microage Electronics 272 

Maplin 52/53 

Micropute 82,266 

MAP 80 77 

Marlowfield Ltd 91 

Micro Marketing Internat. 75 

Microcomputer Products Int. 252/253 

McGraw Hill Book Co Ltd 291 

Micro Computer Space Dome 302 

Microdeal 27,151 

Mr Calculator 313 

Microage 311 

Microtek 91 

Magus Computer Systems 12 

Micro Peripherals 308 

Metacrafts Ltd 331 

MBA 238 

Micromail . 310 

N 

NEC (UK) Ltd 55 

Norman Audio 275 

Newton Labs 100/101 & 237,239 

Nottingdale Technical Centre 241,243,245 

o 

Open Computer Services 119 

Oric Products Int. 56/57 

Ozwise 301 

Omicron 184 

Open Computer Services 335 

Opus Supplies 306 

Oxford Computer Publishing 259 

Oxford Computer Systems . 182 

Office Efficiency Machines 281,303 

P 

Pace 288/289 

Pinner Word Processing 326 

PMS Developments 331 

Password Electronics 244 

Personal Computers Ltd OBC 

Pete & Pam Computers 16/17 

Plus 80 Ltd 329 

Pynwon Computer Services 332 

Pedro Computer Services 331 

Promicro Ltd 311 

Personal Computer News 72/73 


Q 

Quantam 

R 

Rair 

Research Machines 

s 

Simon Computers 
Sinclair Research 
Sirton Computers 
Swanley Electronics 
Small Systems 
Stirling Micro Systems 
Sumlock Bondain Ltd 
SPT Electronics Ltd 
Simmons Maghee Comp. Ltd 
Sattelite Services 
Subscriptions 
Soft Option 

Shadow Data (Flitchcrest) 

System Science 

Symbiotics 

Spectrum 

Software Ltd 

Silica Shop 

Sunshine Books 

Solo Software . 

Sapphire Systems 
Stellar Services 
Shiva Publishing Ltd 
Shelton Instruments 


289 

35,36/37 <38 
247 
322 
310 
300 
78 
83 
283 
330 
144 
294 
315 
317 
202 

18/1920/21 

22 

292 

242 

12 

99 

235 

299 

279 


Scottish Personal Computer World 312,327 

T 

Tangerine Computer Systems Ltd 70 

Ties Computer College 315 

Techneg-Clwyd Technics Ltd 69 

3D Computers 76 

Triumph Adler 39 

Technomatic 92 

Transam 262 

Town & Country Computer Centre 323 

Trionic 275 

3D Digital Research 286 

Tempus 10 

Twillstar Computers 239 

TCS Computer Systems 29 

u 

UTS 332 

V 

Vlasack Electronics 159 

Vision Store 313 

Vincelord 7 

Virgin Games 258 

Vicodden 333 

Voycroft 101 

w 

Westrex 77 

Walters Micro Systems 59 

Westwood Computers 334 

Wego Computers 244 

John Wiley & Sons 246 

Watford Electronics 11 

WH Smith 14/15 


326 



331 

X 


244 



OBC 

Y 


16/17 


329 



332 

Z 

63 

331 

Zen 

311 

Zygon Products 

Zak Computers 

91 

72/73 
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After a deep and intense 
discussion on the subject, the 
editorial team has to make it 
plain that it does not have any 
confidence whatsoever in the 
accuracy of some advertising 
photography. This refers to 
screen display photos in 
particular. The credibility of 
many pictures as far as 
inexpert readers is concerned 
was badly shaken when the 
ZX Spectrum was launched. 
Its advertisement can still be 
seen to contain a screen photo 
of one of those annoying 
‘mexican hat’ graphs. In 
orange. In fact, the Spectrum 
is incapable of producing this 
colour without using the user- 
definable characters to 
produce a chequered red/ 
yellow pattern which, at a 
distance, could conceivably be 
a blotchy sort of orange — 
certainly not the crisp, clear 
colour in the photo. Similarly, 




then, the adverts for the 
Torch. These screen photos 
show a screen displaying an 
uncannily lifelike picture of 
the world. High resolution 
graphics, yeah, but this is too 
much. . . and there are many, 
many more of them, too. Why 
is it that we’re not told which 
pics are simulations and which 
aren’t? We think we should be 
told. . . On the other side of 
the coin, some chaps are being 
a bit more honest about 
themselves (or their products) 
— or at least USA company 
Mad Computer Inc is. Its 
micro is called the MAD1. 
Sooner or later you’ll be 


buying your software from 
Bozo Research Ltd, your 
printers from Psycho 
Peripherals Ltd and your 
interfaces from Schizo 
Components. We’re going to 
persuade some lunatic to 
benchtest the MAD1 if we 
can get hold of it. .. The 
PCW accolade for taking the 
initiative this month must go 
to Cheltenham Ladies’ 

College. This noble 
establishment has just 
announced the installation of a 
computer system on its time- 
honoured premises. Not to 
educate the girls, though. No, 
it sends out the bills. Remember 


Screenplay’s review of 
Spectrum game ‘Hungry 
Horace’ in January’s PCW] 
Well Psion has produced a 
sequel to what it calls an 
‘interactive cartoon’, called 
‘Horace Goes Skiing.’ Many 
more Horace titles spring to 
mind. How about ‘Horace 
Runs a Creche’? or ‘Horace 
Starts a Magazine’? or even 
‘Horace Designs a Computer’? 
We’ll award a prize of £10 — 
yes folks, £10! — to the 
reader who, in our estimable 
opinion, writes in with the 
most imaginative/humorous/ 
topical Horace title before 21 
April. We’ll probably publish 
some of the funny ones, too. 

So pencils and paper at the 
ready! Send your entry to: 
Horace Jokes, Personal 
Computer World, 62 Oxford 
Street, London W1A 2HG. 
Don’t forget that the editors’ 
judgement is final. . . 
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NEW: 

THE X-ROMCARD 
FOR YOUR ZX81 



WHAT IS SO 
SPECIAL ABOUT 
THE 

SPECIAL RAMPACK? 




fig. 1 


m 'j * 


NEC SIWM-1J5 

D8255AC-5 


fig. 2 


WHAT IS SO SPECIAL ABOUT AUDIO’S 16 K SPECIAL RAM PACK? 

THE SPECIAL RAM PACK (I6K) is the latest design of its kind, following at least a dozen similar products. It has many of 
the good points of its predecessors, including packs manufactured by Sinclair Research, Memotech, Bygbyte and 
Econotech to cite a few of the best known. 

With the experience we have gained with memories both for the ZX 81 and a wide range of other Micros, we are also able to 
offer some exclusive new features: 

THE CASE: The SPECIAL RAM PACK has been designed to overcome the infamous ‘wobbling problem associated 
with many other packs, and does not resort to temporary solutions such as Velcro, Blutak, adhesive strip or a huge, unsightly 
case. It clamps positively to the ZX 8 1 by means of a special built in ridge aided by a resilient spring effect in the connection 
socket (.see figure 1). J . , , , 

EXPANSIBILITY: The SPECIAL RAM PACK is not only compatible with all software and hardware produced for the 
ZX 81, such as the ZX printer, but it also has the edge over other packs with its expansibility. You will find it interesting that 
the keyboard sounder option is already included in the SPECIAL RAM PACK. It also has expansion pins, ready to receive 
— in the same case — the most advanced add-on ever designed for the ZX 81 —othe X ROM CARD (.see figure 2). 

WHAT DOES THE X-ROM CARD OFFER? 

1 . The X-ROM CARD has a built in autostart ROM. Programs can be run automatically every time the ZX 81 is switched 

on. This will result in a huge increase factor for ROM based software, since ail software houses are currently ver> aware of 
copyright piracy problems. „ . 

2. The X-ROM CARD has a built in printer interface, necessary if you wish to use a printer other than the XZ printer, l ms 

is invaluable for any serious applications, including word processing, where careful presentation is of the utmost 
importance. .... , 

3. The X-ROM CARD has a built in EPROM burner. This means that you can save Basic or Machine code programs onto 
silicon chips and plav them back at any time. 

4 You may of course buy the X-ROM CARD to use with other Ram Packs such as the Sinclair Ram Pack. However, when 
you purchase the X-ROM CARD with the SPECIAL RAM PACK, you will have the advantage of lower cost, greater 
reliability and neatness, since the whole system is nicely housed within a single case. 

IN CONCLUSION, The SPECIAL RAM PACK, is the best immediate investment tor vour ZX 81. I he availability of 
the X-ROM CARD opens the way to new software development such as languages programming and is the guarantee that 
vour system will never be obsolete. 


THE BEST GUARANTEE 
THAT YOUR ZX81 WON’T BE 
OBSOLETE FOR ONLY: 


19 


. 9 * 


including VAT 


TECHNICAL SPECIFICATIONS: 

• SPECIAL RAMPACK: 

• Memory capacity: 16K bytes. 

• Maximum speed: 200 ns access time. 

• Power requirement: Use exclusively Sinclair PSU. 

• X-ROMCARD: 

• Autostart ROM: 4K byte, exchange for 8K bytes and software switch possible. 

Displays memory size, checks for byte “00” (identifies ZX basic) (a 2000H. 
Loads program if found, checks for byte “C3” and jumps (2000H) if found. 
Checks for presence of ROM in socket n.3 and ROM catalog, displays catalog 
if found. Contains also machine code monitor and printer utility. 

• Preprogrammed ROM: Catalog available on request. Use only 2732 or 2764 ROM/EPROM. 

• Blank EPROM: Use only 2764 —8K bytes per device —in socket n.3. 3 x 9V, PP3 size batteries ^ 

are needed to burn EPROM. 

• Printer connection: 16 pin DIL output, use standard IDC ribbon cable. Outputs include 
DO to D7, Strobe, Reset, Inputs include No-fault and Busy. 


Documentation: Schematic diagram included, full listings of Autostart ROM extra A 
(only for X-ROMCARD user, £1.50 + large SAE) 


AUDIO-COMPUTERS 


87 BOURNEMOUTH PARK ROAD, 
SOUTHEND ON SEA _ ESSEX SS5 
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The chosen one. 




Personal 

Computer 


IBM Authorised Dealer 


AUTHORISED 



lit 


ID 


PERSONAL COMPUTER DEALER 



apple 


© 


Dealer 


We are very pleased to announce that we have been chosen by three of the best companies to bring you their 
personal computer products. They think we are pretty good — why not come and see for yourself? 

Personal Computers Limited, 218 & 220/226 Bishopsgate, London EC2M 4JS Tel. 01 377 1200 
















